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ELECTROLYSIS IN ELECTRIC RAILWAY RETURN CIRCUITS. 
In a paper recently read before the annual meeting of the German 


Electrochemical Society in Mannheim, Mr. Gaisberg described the 
damage effected in the buried metal pipes of Hamburg by return 
currents from the street railway mains. It was stated that while 
lead pipes showed a fairly uniform oxidation, wrought iron pipes 
were deeply pitted in many places, while cast iron pipes were un- 
affected. An explanation which suggests itself for these observed 
conditions, is that wrought iron pipes are usually connected closely 
together by screw joints, and thus make good continuous metallic 
connection, while cast iron pipes are not usually closely united in 
metallic connection, and are thus electrically divided into a series 
of short lengths. Long conductors buried are naturally subjected to 
much greater danger from electrolysis than short conductors, be- 
cause they serve to connect remote areas between which a consid- 
erable difference of electric potential may occur. Consequently 
wrought iron pipes are specially likely to carry return currents, and 
to be electrolytically disintegrated by them. On the other hand, 
when the difference of potential in the ground is sufficient to cor- 
rode cast iron pipes, the damage is apt to be more serious, since it 
repeats itself at every pipe joint. 
iteration 

THE TENDENCIES OF INTERURBAN ROADS. 

Of the immense growth reported by the United States Census 
Office in Bulletin No. 3 on street railways, by far the largest part 
is due rather to the increase of suburban and interurban lines than 
to great extensions of tramways. During the years since 1900 in 
particular the former classes have increased in numbers and in 
mileage with astonishing rapidity. From an engineering standpoint, 
this growth is very interesting because it is the line of most rapid 
development, and because it demands the solution of new problems. 
In the course of this expansion of suburban and interurban service 
an unconscious but most effective evolution has been going on, 
resulting in the differentiation of two distinct species of roads, which 
ought to be separated in any complete study of the statistics of the 
subject. The one species is the extended street railway, which, 
while covering a far greater mileage than usual, still retains the 
essential characteristics that originally belonged to the class. Such 
a road runs upon track space granted it on public highways, has a 
continuous route through and between towns, serving as a regular 
tramway in the more densely populated districts where it operates 
at very moderate speed and stops practically at the convenience of 
the passengers. Only in sparsely settled districts between towns 
does it run at speeds greater than usual in tramway service, or 
save time by stopping only at certain designated points. The other 
is in all essential particulars an ordinary railway in which motor 
cars have been substituted for locomotors and which habitually 
runs single cars or short trains instead of long trains. These roads 
most commonly operate on a private right of way, at least in part, 
do not attempt to do a tramway business in the termini save to a 
limited extent, and have a train service modeled upon railway rather 
than tramway practice. Such roads have rolling stock heavier than 
can advantageously be operated on tramways, equipped with extra 
powerful motors and power brakes, and habitually operate at speeds 
which are too great for roads having their tracks on the public 
highways. 





The tramway class derives its working current either from an elec- 


trically equipped slotted or a trolley conduit; the other from trolley, 
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or in many instances from a third rail laid at or near the level of 
the tracks. The line of demarcation between the two classes is by 
no means sharp, but there is little difficulty in assigning a road to 
its proper class, and each year separates the species more distinctly. 
A clear distinction between them is desirable since the relation of 
the two classes to public needs and convenience is quite different, 
and jt is quéstionable whether their legal status does not require 
separate definition. It is not easy to see what material distinction 
can be drawn between an electric road operating over its own right 
of way, making infrequent stops at designated points, running one or 
more long and heavy cars equipped with motors of 100 horse-power 
or more, and designed to operate at from 20 to 50 miles per hour, 
and a.common railroad covering the same ground and using ordinary 
locomotives. The obvious line of evolution indicates the abolition 
of any artificial distinctions that now exist, and in some recent sys- 
tems the road is frankly and openly put upon a railroad basis in every 
essential. It would seem that the ordinary terminology of the art 
has failed properly to designate these important additions to the list 
of electric roads. Possibly they might advantageously be called 
“motor railways” to separate them from electric tramways proper, 
and from interurban tramways which have extended their sphere of 
activity without changing radically the equipment or methods of 
operation. This last-mentioned class has perhaps no greater public 
usefulness than the motor railways, but it is in closer touch with the 
daily traffic of the streets and may properly be included among the 
public conveniences to which use of public ways may properly be 


granted. 


The tendency of motor railways is steadily away from tramway 
equipment and method toward higher speeds, longer distances and 
heavier service. Some experiments are even being tried with dining 
cars and sleeping cars to operate on such systems. At present, how- 
ever, they do not cover distances or make speeds comparable with 
railway trunk lines, nor do they even when interconnecting go far 
in the operation of a through passenger service. In the Iqng run 
it is possible that the motor railways may develop great trunk lines 
working at speeds far higher than are now in sight, but until they 
are organized for through service such a result will be withheld. The 
fundamental necessity for very high speeds lies in long-distance 
runs between important centers and the first stop in the evolution 
of motor railways for high speed must, therefore, be “through” ac- 


commodations. 


Interurban tramways, however, have a very different trend. They 
tend very strongly to build up long stretches of country into con- 
necting chains of villages and suburbs. Running through these they 
are necessarily limited to the highways they have tended to populate, 
and cannot readily progress in the direction of increased speed. 
They act, therefore, as distributogs of population without involving 
the centralizing process that normally follows the opening of high- 
speed lines running to large centers. The most useful added func- 
tion which they could acquire by evolution would be a logical ex- 
tension into rural service. This is going on to no small extent, and 
the number of isolated communities which have benefited by the 
touch of an interurban tramway is in the aggregate very large. The 
increase in rural values due to this influence has never been com- 
puted, but it is quite certainly greater than the cost of the roads re- 
quired to produce it, probably several times greater. The interurban 
tramway is a far less sensational affair than the motor railway, but 
its effect on the general welfare is conspicuously great. The article 
which we publish in this isuue, anent the Saratoga convention, on 


Schenectady as a trolley railway centre, bears interesting and typical 


testimony to these processes now going on all over the country. 
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THE EVOLUTION OF THE RAILWAY MOTOR. 
Nothing impresses more forcibly on the mind the immense growth 


of electric traction than a comparison, mental or actual, between 
the motors that were built in the early stages of the art and the 


hundred or hundred and fifty horse-power machines that in pairs or 
fours spin the big interurban cars of to-day over forty or fifty miles 
per hour. The tractfon motor has gone through many vicissitudes, 
but the general course of its evolution has been well defined, mov- 
ing always under necessity toward the goal set by the advance in 
requirements. In looking back to the early days it will not do to 
forget that the design of electric motors was very imperfectly un- 
derstood when Siemens, Edison and others began the early experi- 
ments in traction. In the early eighties the idea of magnetic flux 
and the measurements concerned with it were very imperfectly 
grasped, ventilation and, in fact, proper lamination of the armature 
cores was little understood and less practised, and castings of good 
permeability were not to be had. Considering the crudeness of the 
dynamos of 1880 to 1885 the wonder is that the beginnings of electric 
traction offered even the hope of future success. Without disparage- 
ment of other notable pioneers it was unquestionably Mr. Sprague’s 
Richmond road that put electric traction on a commercial footing. 
That was only sixteen years ago, yet the apparatus of that day 
seems fairly antediluvian. One of the main features of the early 
Sprague cars was the then wonderful 714-hp. motor, with its double 
reduction gear and two commutators. Out of date as it is, that old 
motor represented progress not so much in design as in adaptability. 
The previous motors, including some of Sprague’s early ones, had 
been designed for a single gear reduction, and, while in this respect 
of advanced modern type, they were totally unable to live up to their 
gearing. Design was too much of a gamble then to justify a low- 
speed armature, and the little old flat Sprague machine did run, up 


to the limit of its power, with fair regularity. 


It was very hard for the public to understand why a car that had 
previously been drawn at as great speed as required by a pair of 
brindled stub-tailed mules could possibly find use for a power so 
prodigious as 71% horse-power, so in a laudable but misguided at- 
tempt to find out, the public proceeded to hitch on trailers one or 
more, as the traffic required. Then the grief began, for the public 
wanted both more trailers and more speed, and the motors protested 
in smoke. By that time they had shaken the life out of most of the 
old horse cars, and with better running gear came the 15-hp. Sprague 
and Thomson-Houston motors that temporarily relieved the situa- 
tion. These, amid mutual revilings, got down to business and held 
the field. They were over-rated, according to our modern notions, 
and were pretty thin-skinned and sensitive to moisture; but they 
yanked the cars along, trailers and all, and the gears sang merrily 
the while; but since adamant went out of fashion no man was able 
to find gears with more than ephemeral life. By that time substan- 
tial trucks were attainable, and heavier cars and increased speeds 
had pounded the life out of the old strap rail, so that tracks were 
something more than rotten stringers and streaks of rust. Thus a 
dozen years ago it became possible to build a solider and better 
designed motor, and the first crop of modern machines ripened. 
These were at last ironclad with single gear reduction on very pow- 
erful armatures, and the new machines, generally rated at 20 and 
25 horse-power, did excellent service. The enclosed single gearing 
ran, thanks to lessened armature speed, fairly quietly, and had an 
appreciable life, while the iron clad construction kept out at least 
part of the usual ration of dirt and water. Out of this group of 
motors sprang the real possibilities of electric traction. We fancy 
one might still find the old W. P. motor, and some of its contem- 


poraries in occasional use even now. 
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To almost the same date, when powerful armatures and multipolar 
construction came into vogue and the demand for slow rotating 
speed was almost a monomania, belong those curious freaks—the 
gearless railway motors of which two or three varieties were in- 
dustriously exploited for some months. No one who saw them 


could figure out just where the counter e.m.f. was to come from, 
any to speak of. 





and to the best of our recollection it didn’t come 
A few gearless motors were put into service in out-of-the-way 
places, and by sufficient choking with the rheostat were made to 
run slow enough to keep to the track. But the experiment has 
not been repeated, save in some high-speed motors for heavy trac- 
tion. It is now less than a decade since the traction motor assumed 
something of its present shape in the use of steel frames and the 
adoption of series-parallel control. The possibility of getting really 
good steel castings revolutionized the design of traction motors, for 
it made it possible to get a motor of moderate speed and of reason- 
able armature design without the handicap of excessive weight. 
The series-parallel control revolutionized the speed regulation and 
greatly increased working efficiency. The first of the steel clad 
motors were slightly more powerful than their predecessors, but they 
were the beginning of a long line of increasing sizes. Up to the ad- 
vent of the steel frame, interurban service and high speeds were 
rare, but as time has gone on and the requirements of the art have 
increased, the motor has gone from a modest twenty-five or thirty 
horse-power to four or five times those figures. But the motor type 
a four-pole steel-clad field, with a short 





is substantially the same 
and powerful armature drum-wound in open slots. The improve- 
ments have been mostly in details like better insulation, more pro- 
visions for ventilation and a winding scheme permitting more ready 
repairs and needing them less. It is a very long step from the 
interurban motor of 1903 back to the Sprague No. 5 of 1887, but 
the transition types have been interesting, and somewhere the com- 


plete series ought’ to be open for inspection, as at the St. Louis 


Exposition, 





THE GROWTH OF THE GAS ENGINE. 


Engineers have long kept a watchful eye on the development of 
the internal combustion mover, and it has for some time been plain 
that large machines of this kind were likely to come into considerable 
use. In spite of this, a paper by Mr. Kirchhoff in the current number 
of the Journal of the Franklin Institute, cannot fail to give some- 
thing of a shock of surprise even to those ordinarily well informed. 
The special topic here considered is the utilization of blast furnace 
gases for power by means of gas engines. While this is only a 
special case of gas engine practice requiring somewhat unusual con- 
ditions for the full exhibition of its inherent usefulness, the extent 
to which such special facilities have already been utilized is little 
short of revolutionary. Mr. Kirchhoff estimates that there are now 
in use or under construction large engines thus supplied to the 
extent of over 200,000 horse-power. In addition there are many 
large gas engines worked on natural or on “producer” gas with 
most excellent results. Two of these machines now building are of 
4,000 horse-power each, while evén larger ones are under design. Of 
course in blast furnace operation there is necessarily a great inci- 
dental output of gas amounting to nearly five tons per ton of pig iron 
produced. The excess gas not needed for heating is sufficient when 
utilized in gas engines of the present efficiency to produce 1,000 
hp-hours for each ton per hour of pig iron produced. Perhaps a 
fifth of this is needed for the miscellaneous work of the plant, 
leaving a product of 200 hp-hours per ton of pig per hour as available 


surplus. As is well known in many plants, a considerable part of 


this is utilized for doing the work in rolling mills and similar in- 
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° : ‘ 
dustries often attached to blast furnaces, but most of the progress 
in this direction has been abroad, although some very heavy work 


is now under way here. 


It is not so much the economic value of this special step that 
interests us as the effect of the same methods when applied to power 
generation in general. The now patent fact that the price of fuel 
is steadily climbing upwards ought to stimulate interest in the 
development of gas engines for all purposes. The average engineer 
has been wont to look at the explosion engine as a wheezy, stuffy 
little affair that smells badly and runs irregularly—fit enough to 
charge a little used storage battery in a summer house, but not to 
be relied on for serious business. This contemptuous feeling has 
gradually been wearing away, but it is not easy to realize that abroad 
the gas engine is taken in earnest as a prime-mover fit for large 
work. Indeed, what promises to be the striking feature of the St. 
Louis Exposition is the remarkable showing that there will be made 
of continental gas engines. The great economy of the gas engine is 
indubitable. There are very few modern steam plants even of large 
size and operated under favorable conditions of load that can show 
a record of better than one and a half pounds of coal per horse- 
power-hour, and yet this is easily double the equivalent amount 
needed in gas engine practice on a large scale. Just now everybody 
is talking steam turbine, yet the turbine in point of thermodynamic 
efficiency is simply on a par with first-class engines, while the gas 
engine is more than double the efficiency of the best of them. Twen- 
ty-five per cent. of the theoretical efficiency is regularly reckoned 
upon in recent Continental practice, while 38 per cent. has been 
reached in some late tests. So great a difference in favor of the 
internal combustion engine cannot be lightly passed over or pooh- 
poohed away as “theoretical,” “unpractical,” “visionary” or any of 
the other things which the unprogressive love to label the things 
which they do not understand. Add to this that the internal com- 
bustion engine requires no boiler and takes up as a whole no un- 
reasonable amount of space, and it is sufficiently evident that nothing 
save the greatest difficulties of regulation and most serious depre- 
ciation can keep it from forging forward along the line of heavy 


power production. 





As to the difficulties of regulation, they are said to have been 
greatly reduced in the large engines built of late. Indeed, such 
engines have already been applied to electric driving and to operating 
trains of rolls in the rolling mills. We do not yet know, however, 
whether the governing has been made quite good enough for certain 
kinds of electric service railways in particular. For such work as 
is fairly steady gas engines already govern with sufficient exactness, 
but the comparatively complicated cycle of many of these machines 
does not lend itself readily to sensitive governing, and actual data 
on governing of the big Continental machines are wanting. On the 
score of depreciation, it must be admitted that the very high tem- 
peratures reached in the gas engine cylinder are difficult to deal with, 
but great progress has been made in cooling devices and in minimiz- 
ing the effects of local temperature, so that the questions of repairs 
and depreciation are likely to get a far more favorable answer than 
would have been the case a few years ago. Yet it must be said that 
gas engines on the large scale have not been in use long enough to 
get a clear idea of their real wearing properties, though on the 
other hand reports derived from engines driven by blast furnace 
gases for which service many of the largest are used, would be less 
favorable than normal, owing to the evil effects of dust not yet 
entirely obviated. Certain it is that if depreciation is as moderate 
as recent reports indicate is probable, and governing can be made 
as effective in big engines as in those of moderate size, the gas engine 


is likely to play a very important part in future power production. 
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Programme of the Street Railway Conventions at 
Saratoga. 





From all appearances, the various street railway conventions at 
Saratoga Springs next week will more than sustain the interest and 
importance of previous meetings. While Saratoga itself has not 
much to show in the matter of electric railways, it is the center of 
a very interesting interurban and long-distance development, sup- 
plementing and in some respects rivaling the older steam railway 
system. Those who attend the convention will have an opportunity 
to judge of this for themselves. 

The meetings of the American Street Railway Association will 
be held in the ball room of the Grand Union Hotel, Saratoga 
Springs, on the afternoon of Wednesday, September 2, and on the 
mornings of Thursday, September 3 and 4. The programme of the 
association is as follows: 

Wednesday, September 2, A. M.—Registration. 2:00 P. M., First 
Session.—Address of welcome, by Mayor Knapp; president’s ad- 
dress; report of the Executive Committee; report of the secretary- 
treasurer; presentation of papers. 8:00 P. M.—Excursion to Sara- 
toga Casino upon invitation of the Hudson Valley Railroad Company. 

Thursday, September 3, 10:00 A. M. Session.—Presentation and 
discussion of papers. 1:00 P, M.—Excursion to the works of the 
General Electric Company at Schenectady, upon invitation of the 
General Electric Company. 

Fridav. September 4, 10:00 A. M. Session.—Election of officers and 
any unfinished business. 1:00 P, M.—Excursion to Lake George on 
train drawn by electric locomotive, upon invitation of the Hudson 
Valley Railroad Company. 8:00 P. M.—Banquet in the ball room 
of the Grand Union Hotel. 

The titles of the papers to be presented are announced as follows: 
“The Right of Way,” by Herbert H. Vreeland, of New York; 
“Comparative Merits of Single and Double-Truck Cars for City 
Service,’ by John I. Beggs, of Milwaukee; “The Manufacture and 
Distribution of Alternating Currents for City Systems,” by Richard 
McCulloch, of Chicago; “Freight and Express on Electric Railways,” 
by J. B. McClary, of Birmingham; “Train Orders and Train 
Signals on Interurban Roads,” by T. E. Mitten, of Buffalo; “The 
Evils of Maintenance and Champerty in Personal Injury Cases,” 
by Michael Brennan, of Detroit; “Electrically-Welded Joints,” by 
William Pestell, formerly of Worcester, and now of J. G. White & 
Co.; “Steam Turbines,” by W. L. R. Emmet, of the General Electric 
Company, Schenectady. 

The convention of the American Railway Mechanical and Elec- 
trical Association begins one day earlier than that of the American 
Street Railway Association, or of the Accountants’ Association. The 
meetings of the association will be held in one of the club rooms of 
the Grand Union Hotel, very near the meeting halls of the other two 
associations, and the first meeting will be held on Tuesday, Septem- 
ber 1, 10:30 A. M. An address of welcome will be extended by 
Hon. Edgar T. Brackett, State Senator of New York State. The 
meetings on September 2, 3 and 4 will be called to order at 10:00 
A. M. The papers to be read are as follows: “Shop Kinks,” by 
H. H. Adams, of Baltimore; “Type M Control,” by W. O. Mundy, of 
St. Louis; “Improvements in Street Car Motors,” by E. W. Olds, of 
Milwaukee ; “Care and Maintenance of Car Bodies,” by C. F. Baker, 
of Boston; “Shop Practice,” by Alfred Green, of Rochester; “The 
Use and Abuse of Controlling Mechanism,” by D. F. Carver, of 
Jersey City. 

The meetings of the Street Railway Accountants of America 
Association will be held in one of the club rooms at the end of the 
court piazza of the Grand Union Hotel. The following programme 
has been adopted for the Saratoga meeting: 

Wednesday, September 2, 1903, in Convention Hall, Grand Union 
Hotel, 10:00 A. M., sharp.—Annual address of the president; annual 
report of the Executive Committee; annual report of the secretary- 
treasurer; paper, “Freight and Express Accounts,” by Irwin Fuller- 
ton, general auditor, Detroit United Railway, Detroit, Mich.; ap- 
pointment of convention committee on nominations; appointment of 
convention committee on resolutions; replies to questions. 

Thursday, September 3, 1903, 10:00 A. M., sharp.—Paper, “Car 
Maintenance Records,” by S. C. Stivers, New Jersey & Hudson 
River Railway, Edgewater, N. J.; paper or address by Mr. W. M. 
Steuart, of the United States Census Bureau; report of the com- 
mittee on a standard form of report for electric railways, chairman, 
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William F.. Ham, comptroller Washington Railway & Electric Com- 
pany, Washington, D. C.; replies to questions. 

Friday, September 4, 1903, 10:00 A. M., sharp.—Paper, “Advant- 
ages and Disadvantages of Bag or Envelope Receiver System of 
Conductors’ Deposits,” by F. R. Henry, auditor St. Louis Transit 
Company, St. Louis, Mo.; “Comparison of the Municipal Tramways 
Association of Great Britain, Proposed Standard Classification and 
Form of Report with the American Standard,” by C. N. Duffy, sec- 
retary Chicago City Railway, Chicago, Ill., chairman Committee on 
Standard Classification; report of Committee on Resolutions; report 
of Committee on Nominations; election and installations of officers ; 
adjournment. 





Programme of American Electrochemical Convention. 





The fourth general meeting of the American Electrochemical 
Society will be held at Niagara Falls, N. Y., September 17th, 18th 
and 19th, 1903. The meeting will be held at the auditorium of the 
Cataract House, beginning at 9 A. M., Thursday, September 17th. 
Thursday and Friday afternoons will be devoted to visits to power 
houses and certain of the electrochemical plants which are open to 
visitors, and to other points of interest in the vicinity. Thursday 
evening there will be a smoker and entertainment at the Cataract- 
International. Friday evening a dance and reception will be given 
at the Cataract House. Saturday evening will be devoted to a trip 
to Niagara-on-the-Lake, Youngstown and Port Niagara by boat 
and trolley. The headquarters will be at the Cataract House. The 
special rates at the Cataract House and International Hotel ‘are 
$3.50 to $5.00 per day American plan. For further information con- 
cerning hotels, the local secretary, C. L. Collins, 2nd, Niagara Falls, 
N. Y., should be addressed. 

The following titles of papers have been announced: “A New 
Type of Electrolytic Cell,’ P. G. Salom; “Manufacture of Ferro- 
Alloys in the Electric Furnace,’ Dr, George P. Scholl; “Electrolytic 
Copper Refining,” Dr. W. D. Bancroft; “Electrometallurgy of Gold,” 
Dr. W. H. Walker; “Some Theoretical Considerations of Resistance 
Furnaces,” F. A. J. Fitz-Gerald; “On the Supposed Electrolysis of 
Water Vapor,” F. Austin Lidbury; “Efficiency of the Nickel Plating 
Tank,” Prof. O. W. Brown; “Electrolysis of Sodium Hydroxide, by 
Alternating Current,’ Carl Hambuechen; “A Practical Utilization 
of the Passive State of Iron,” Prof. C. F. Burgess; “The Present 
Status of the Theory of Electrolytic Dissociation,” Dr. E. F. Roeber ; 
“Berthelot’s Law of Electrochemical Action,’ C. J. Reed. Other 
papers are expected from Dr. J. W. Richards, David H. Browne, 
Dr. L. Kahlenberg, Prof. C. F. Burgess, A. H. Cowles, and others. 
One session of the meeting will be devoted to the discussion of. the 
theory of electrolytic dissociation, which will be opened by Dr. W. D. 
Bancroft. 
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Convention of Municipal Electricians. 





The eighth annual convention of this association will be held at 
the Hotel Rudolf, Atlantic City, N. J., Wednesday, Thursday and 
Friday, September 2, 3 and 4, 1903. 

The secretary, Mr. Frank P. Foster, will be at headquarters on the 
day preceding the opening session, i. e., September 1. Members and 
friends who desire to go via New York City should communicate 
with Mr. F. C. Mason, chairman Committee on Transportation, 16 
Smith Street, Brooklyn, N. Y., at once, giving the number expected 
in their party. The train will leave foot of Liberty Street, via Cen- 
tral Railroad of New Jersey, at 3.40 P. M., Tuesday, September 1. 
Round trip tickets good for 15 days, $4.75. This will allow all who 
wish to remain over Labor Day at Atlantic City. 

A very interesting programme has been outlined. There will be 
given a lecture on wireless telegraphy by Mr. A. Frederick Collins 
of New York. This will be illustrated by actual working apparatus 
and lantern slides. Besides this there will be given a demonstration 
of the Cooper-Hewit mercury vapor lamp and static converter by 
Dr. M. von Recklinghausen, and Mr. Percy Thomas. There will 
also be shown a lamp that has never before been exhibited in public. 
Associate members desiring to exhibit should communicate with Mr. 
William E. Cochran, manager Hotel Rudolf. The opening session 
will be called to order promptly at 9.30 A. M., Wednesday, Septem- 


ber 2. 
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Electric Traction in Sydney, New South Wales. 


By Artuur C. F. Wess, M. I. E. E. 
LECTRIC traction in Sydney, New South Wales, if somewhat 
E slow in coming has evidently come to stay, steady progress 
having been shown since the first city line was laid in George 
Street. An experimental line laid in 1890 on a short connecting line 
between the adjacent suburbs of Randwick and Waverly was after- 
wards, in 1893, removed to the North Side of the harbor and re- 





FIG. I.—ULTIMO POWER HOUSE. 


erected as an extension of the cable system. Various extensions were 
made, but all on that side of the harbor, and as continuations of the 
cable line to Mosman’s Bay and Willoughby. The first line put down 
for permanent running on the South Side was an extension of the 
cable system also, and ran from the terminus of Ocean Street to Rose 
Bay, a distance of about 1% miles. Shortly afterwards came the 
inauguration of a line to run down George Street, the principal 
thoroughfare from Circular Quay, where many of the busiest ferry 
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carrying purposes and not far from Darling Harbor, from which 
the supply of water for condensing purposes is pumped. The build- 
ing is arranged with offices, battery room, pumping chambers, etc., 
in front, and engine house and boiler house side by side behind the 
office building. The engine room is 98 ft. wide and boiler room 
85 ft. wide, and both are capable of extension longitudinally to an 
extreme length of 500 ft. The first portion constructed was 100 ft. 
long and extensions of 170 ft. of both engine and boiler houses have 
now been added. 

The first portion of plant erected comprised four sets of steam 
generators, each of &50-kw capacity, consisting of General Electric 
multipolar generators (Fig. 3) directly-connected to Allis compound 
horizontal engines and so arranged in two rows that one condenser 
may serve two engines. The generators have 12 field poles, the 
armatures being slotted and drum-wound and weigh about 21 tons 
each; the fly-wheels are compound, the rims being reinforced with 
steel plates, turned up in position, are 20 ft. in diameter and weigh 
about 40 tons. Each set is capable of an overload of 50 per cent. for 
a period of one hour or an overload of 100 per cent. for “kicks” 
without injury. 

The boilers are arranged in two rows, there being 14 in the first 
instalment. They are multitubular, of 300 hp each. The circulating 
pumps are Blake centrifugal, and the feed pumps Blake three-throw 
plunger, all electrically-driven, and the air pumps for Wheeler 
condensers are Blake steam-driven. 

Over each row of generators is a traveling crane with a span of 
48 ft., each motion is controlled by a separate motor, General Electric 
standard railway type being used for traveling and hoisting and 
a 25-hp General Electric motor for traverse, all motors being series- 
wound with rheostatic control. The lifting capacity of the crane 
is 30 tons. 

The new engine room extension (Fig. 2) consists of an addition 
of 170 ft. to the southern end of the old engine room, making the 
present size 98 ft. x 270 ft. The height of this building from ridge 
to basement floor is 100 ft., and from tie-rods to engine room floor 
55 ft. This extension provides for six 1,500-kw sets, three of which 
are now in operation. Each set comprises a vertical cross-compound 
Allis engine direct-coupled to a General Electric three-phase alter- 
nator, 25 cycles, supplying 131 amp. per phase at 6,600 volts, and 
designed for an overload of 25 per cent. for two hours. The engines 
run at 75 r.p.m. The fly-wheel carrying the rotating field is 29 ft. 
in diameter with a rim 36 in. x 14 in., the total weight of each set 
being about 450 tons. 





Fics. 2 AND 3.—NeEw AND OLD ENGINE Rooms, ULtimo Power House. 


services terminate, to the railway station and on to Pyrmont. This 
was intended as a further experiment to prove the practicability or 
otherwise of displacing the steam service entirely by electric traction, 
but before the plans were completed it was decided to make provi- 
sion for power for other lines, and eventually the power house was 
so planned as to allow of extensions to supply power for the whole 
tramway system. 

The power house (Fig. 1) is conveniently situated at Ultimo, 
close to the railway from which a special siding is run for coal- 





The height of boiler room from ridge to ash tunnel floor is 118 
ft. and from tie-bars to ground floor 77 ft. In addition to the old 
chimney stack two new chimneys 227 ft. high have been erected one 
on either side of the boiler room. The new boilers consist of sixteen 
250-hp Babcock & Wilcox make designed for a working pressure of 
160 pounds. They are fitted with Babcock & Wilcox chain grate 
automatic stokers, operated by a small vertical steam engine. Pro- 
vision is made for bringing the total number up to 60 boilers of this 
type and capacity. Under normal conditions each boiler is capable 
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of evaporating 7,500 pounds of water per hour. Automatic coal and 
ash-handling plant is used. Coal bunkers having a capacity of 2,500 
tons are placed above the upper tier of boilers; the coal is dumped 
from the railway trucks through a crusher, which reduces it to a 
3-in. gauge and passes it on to the bucket elevator, 576 ft. long, with 
288 buckets. This elevator raises at a rate of 40 tons per hour. The 
coal is carried by shoots to the stokers; the ash produced by the 
boilers is fed through shoots by gravity to ash cars standing under 
the ash hopper in the basement of the boiler house. These ash cars 
deliver the ashes to the same line of buckets that handle the coal, 
and ashes are thus automatically elevated to a large bin at 
the top of a steel tower on the outside of the boiler house. Here 
they are dumped and the ashes descend by gravity and are loaded 
into trucks and conveyed by rail to the ash dump anywhere along 
the line of railway. 

In the auxiliary plant there are three vertical compound beam air 
pumps for condensers and three compound horizontal circulating 
pumps all of Worthington manufacture, and two combined air and 
circulating pumps for the exciter engines and stoker engines. The 
exhaust from all auxiliaries is carried to two feed water heaters, 
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FIG. 4.—HIGH-TENSION SWITCHBOARD, ULTIMO POWER HOUSE, 


each of 1,200 sq. ft. heating surface, situated beneath the upper boiler 
room floor between the two new chimneys. The crusher is driven 
by a 20-hp enclosed motor and the bucket conveyor by a 15-hp motor. 

Lubrication is carried out through a complete gravity system by 
means of oil pumps in basement and tanks in roof. The overhead 
crane in the new part of the building was built by the Morgan 
Engineering Company, and is operated by a 30-hp motor for hoist, 
5-hp for travel and 50-hp for traverse, giving speeds of 10 ft., 100 
ft. and 150 ft. per minute respectively, with a load of 35 tons. 

The new high-tension switchboard (Fig. 4) is situated on a gallery 
running across the engine room between the old and new plant. 
There are six generator panels, five feeder panels, three exciter 
panels, one exciter summation panel, and one generator summation 
panel. Each generator panel is equipped with three single-pole, 
single-throw oil switches, one switch for each phase, each phase being 
in a separate compartment of brick and soapstone. All switches are 
connected by bell cranks and levers to a mechanical switch on the 
working face of the board. There are also two reverse-current 
relays, each consisting of a '%-hp, direct-current motor with the 
1ecessary limit stops, etc. The instruments on each generator panel 
comprise one induction type recording wattmeter, indicating watt- 
meter, ammeter for main generator, ammeter for field circuit, volt- 
meter reading to 8,000 volts of Thomson inclined coil edgewise type, 
all instruments being connected through transformers, the actual 
potential on the working face of the board being 110 volts. In 
addition there is a field switch and synchronizing plug. 

There is also an arrangement by which the speed of the engine can 
be controlled from the board, consisting briefly of a ™%-hp series 
motor geared to a screw shaft, which changes the position of the 
governor weights and varies position of cut-off. It is provided 
with limit stops in each direction and is controlled by a switch on 
the board. Synchronism is indicated by the voltmeter and lamp 
method, the lamp being connected to two transformers, one for 
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‘ machine and the other for bus-bars in such manner that the lamp 


is out when synchronism is attained. There is also a push button 
switch for signalling; it has three buttons: red, black and white; 
on the red being closed a lamp is lit behind the necessary signal to 
indicate that a certain machine should be started and rings a gong to 
attract the engineer’s attention to the visual signal. The black button 
is used to operate a similar signal to indicate the necessity of shutting 
down the engine and the white button is used to replace either signal. 

The generator summation panel measures the entire output of 
all generators and contains a total recording wattmeter of induction 
type, three Thomson inclined coil edgewise ammeters, one for each 
phase, and three similar voltmeters to show whether the system is 
balanced. Also two Thomson edgewise indicating wattmeters, the 
readings of which added together will give the total output and the 
ratio of the power factor, and a small three-pole switch, which dis- 
connects the pressure coils of all wattmeters. Of the five feeder 
panels there are four for double-unit sub-stations and one for single- 
unit. Each carries a switch similar to the generator switches, except 
that there is also an automatic attachment which lights up a red lamp 
to indicate that the circuit-breaker attachment has acted, and the 
reverse-current relay also lights up a red signal lamp. There is also 
on each an induction type recording wattmeter and three Thomson 
inclined coil ammeters. 

The summation exciter panel has two voltmeters, one on bus-bars 
and the other can be plugged to either machine. Rheostats are 
all below the board and are operated by vertical shafts. The direct- 
current switchboard consists of four generator panels, one generator 
summation panel, one exciter panel, one battery panel and seventeen 
feeder panels, all of the usual standard General Electric Company’s 
pattern. From this board is also supplied power for the lighting of 
the Central Railway station at Redfern, Eveleigh yards, Darling 
Harbor yards and Goods Sheds, Darling Island grain sheds, power 
house, etc., and power for operating grain elevators, Pyrmont and 
Glebe swing bridges, sewerage pumps, etc. ; 

Sub-stations are located at Bondi, Randwick, Newtown, North 
Sydney and City (Macquarie Street), four being double-unit and one 
stngle-unit stations. Each unit comprises three 175-kw static trans- 
formers, one 450-kw rotary converter, having a maximum load for 
two hours of 600 kw; a storage battery of 600 kw maximum dis- 
charge capacity and a 100-kw reversible booster. In the transformers 
the pressure is reduced to 375 volts and in the rotary converter it 
is converted into direct current at 600 volts. The booster is wound 
in such manner that all of the peak above the output of the con- 
verter will be thrown on the battery. 

The city sub-station, for instance, comprises two separate build- 
ings The converter house, 50 ft. x 30 ft. and 17 ft. in height in the 
clear will contain transformers, rotary converter, booster and switch- 
board, and is fitted with an overhead traveling crane. The battery 
house is in two stories, the dimensions of each room being 50 ft. x 
40 ft. and ro ft. high, and carries two Tudor batteries, each consisting 
of 280 cells, each of 500 amp.-hour capacity for a one-hour discharge. 

The switchboard for a double-unit sub-station will contain two 
alternating-current rotary converter panels, two direct-current rotary 
converter panels, two booster motor panels, two booster generator 
panels, two battery panels and about five feeder panels; also two 
high-tension panels carrying high-tension oil-break switches and 
edgewise voltmeters reading to 8,000 volts. The circuit-breakers on 
the motor side of the booster are connected to the battery circuit- 
breaker and all fields are connected to discharge rheostats. The 
rotary converters can be either separately or self-excited. Each of 
the alternating-current converter panels contains a voltmeter and 
synchronizing lamp. 

The high-tension feeder cables have triple-core paper insulation 
and are lead-covered. They are laid in a wood trough of double 
planking and run in solid with compound with a layer of bricks on 
top as a safeguard and warning to the ubiquitous man with the pick. 
The George Street and Harris Street lines are equipped with center- 
pole construction, except at the end of George Street, where the 
width of the thoroughfare did not admit of it. Mannesmann steel 
poles are used with iron brackets and cast-iron ornamental bases 
and fittings, set in concrete with a trachyte protective kerb, the track 
being laid with 7 ft. centers. On the latter lines, which have been 
equipped by the Railway Commissioners (who are responsible for 
the running of the trams after construction), regular span wire 
has been adopted, with side poles and brackets on single-line work 
in distant suburbs with a light service. The trolley wire is mostly 
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figure 8 shape, having a sectional area of about 0.13 sq. in. Billings 
& Spencer, Pass & Seymour and English Electrical Engineering 
Companies’ overhead material is used. 

The permanent way on the George Street and other main lines 
consists of 83-pound rails Vignolles pattern, laid upon concrete with 
a wood-block roadbed, the joints being bonded with Edison-Brown 
plaster bonds; “Crown” and “Chicago” bonds also being used. As 
a supplementary return a copper cable of 0.45 sq. in. sectional area 
is laid between each track from Circular Quay to the railway station, 
and each cable is connected to alternate rails on either side. These 
cables are laid against the inner rails of their respective tracks and 
cross-connected every 60 yards, the connection between the cable 
and inner rail being made with a special gun metal clip bolt, which 
has a lug bent around and sweated to the cable, and is provided with 
a shank to pass through the web of the rail. A copper strip 11% in. 
wide x 3/16 in., having one end bent around and sweated to the 
cable, joins it to the outer rail, the other end being amalgamated 
and clamped to the web of the rail by a gun metal bolt. The bolt 
heads and nuts—also amalgamated—are slightly undercut to form 
a receptacle for retaining a little plastic alloy. At the intersection 
of George and Liverpool Streets nine cables each of 0.45 sq. in. 
sectional area are joined to the rails as supplementary returns and 
return to the power house at Ultimo by a short cut. The supple- 
mentary cables are all coated with Stockholm tar and the joints 
between rails and copper strips are served with a coat of P. & B. paint. 

The feeder cables for George Street are placed underground in 


L 





FIG. 5.—EXTERIOR OF SUB-STATION,. 


Callender-Webber casing, made of a concrete of bitumen and wood 
fibre, laid partly under the footpath and partly under the roadway 
between the tracks, brick pits being employed for junction boxes with 
cast-iron draw boxes. The brick pits are 4 ft. x 3 ft. and 5 ft. deep 
and are drained into the sewer. Sealed cast-iron junction boxes 
were used at first, but had to be abandoned on account of the diffi- 
culty found in keeping them water-tight. A nine-way conduit is 
laid to the junction of Liverpool and George Streets; where the first 
feeder taps off there are eight-way runs, reducing to six. This 
conduit carries five feeder cables for the main city line and two 
for the North Sydney service, crossing under the harbor. The feeder 
cables for the low-tension work are Callender’s make, 0.45 sq. in. 
sectional area, with an over-all diameter of about 134 to 17g in. For 
extension feeders weather-proof cables have been run overhead of 
approximately the same sectional area. 

Several types of cars are in use, but the car which has been found 
most suitable for all-round work (Fig. 8) and was for some time 
adopted as a standard is described as a combination bogie or double- 
dummy car, and a large number of cars have been built of this 
It has an end-to-end platform length of 36 ft., with a 
and is carried on two four-wheeled bogies. It 
It is constructed to seat comfortably 48 


pattern, 
width of 6 ft. 3 in, 
weighs about 10 tons. 
passengers, the accommodation being provided in a central com- 
partment entirely enclosed, and open-sided seats at each end; these 
open-sided seats can be reversed so that passengers may be better 
protected from the weather if necessary and can be closed in with 


ELECTRICAL WORLD anpd ENGINEER. 





329 


water-proof blinds. The under frame is of pitch pine, the car 
framing of Tasmanian blackwood, with Kauri pine for ceilings and 
panels of basswood. The trucks are of Brill & Peckham construc- 
tion, and Standard and Christensen air brakes are used. 

There are at present in use some 578 cars made up of 93 four- 
wheeled motor cars and trailers, seating 52 passengers each, 251 





FIG. 6.—INTERIOR OF SUB-STATION,. 


standard double-bogie cars, seating 48 passengers, 16 American bogie 
cars seating 49 passengers, 16 bogie cross-seated cars seating 70 
passengers, and 202 coupled four-wheeled cross-seated cars seating 45 
passengers. This latter type, which is very popular and seems likely 
to become the standard, is modeled on the old steam cars. For the 
year ending July 1, 1902, the trams ran 7,202,000 car-miles and car- 
ried 84,000,000 passengers, earning £495,000, with an expenditure of 
£429,000, netting well over 3 per cent. on the capital outlay of 
£2,059,000. 

The North Sydney system was until lately run by a separate plant 
located in the cable power house, and next by underground low- 
tension feeders laid under the harbor. Then the cable lines were all 
converted to electric and now there is a new sub-station supplied by 
means of high-tension, three-phase feeders laid under water from 
Dawes to Milton’s Point. North Sydney, a thickly-populated suburb 





FIG. 7.—SUB-STATION STORAGE BATTERY. 


or collection of suburbs on the North Side of the harbor, is served 
by lines of ferry steamers running from the city at Circular Quay 
to various points. From Milton’s Point until recently a cable train 
carried a large proportion of the traffic up the hill to Ridge Street, 
from which point the electric service commenced running to Gore 
Hill, Willoughby, Military Road and Mosman’s Bay, the latter line 
and Neutral Bay line also running down to the shores of the harbor 
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and picking up passengers from other lines of ferry steamers. The 
North Sydney service is a heavy one, inasmuch as the ground rises 
steadily from the shores of the harbor until it reaches a height of 
about 300 ft. at the terminus of the Gore Hill line, so that a heavy 
load comes on as each ferry steamer comes in and discharges its load 
of passengers. This applies equally to the Mosman’s Bay and 
Neutral Bay services, which also rise steadily up hill. The Mosman’s 
Bay line, though short, is very severe, both in the way of grades and 
curves, as the road rises all the way from the water’s edge and con- 
sequently there is a very small percentage of level or straight road, 





FIG. 8.—TYPE OF CAR. 


the average grade throughout being 1 in 18 and the ruling grade 
I in 12, which is on a curve of 2% chains radius. Of the whole 
distance of 64 chains, 25 chains are on a grade of I in 13 or over. 

The total length of all the Sydney tramways consists at present 
of about 115 miles of track, 45 miles of double track and 25 miles 
single track. The greater portion, in fact all but a very small 
portion, is worked electrically. It is an interesting feature of this 
excellent system that so much of the apparatus and material should 
have been furnished from the United States. 
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Bell Telephone Growth in Missouri. 





Officials of the Bell Telephone Company of Missouri estimate that 
more than $700,000 will be expended for improvements in and around 
St. Louis during the year 1903. In the city the 17,000 ft. of conduits 
which were built last year are being cabled, which work will be 
completed in a short time. The company will then have over 1,500,- 
ooo ft. of underground conduits in St. Louis. 

Two new exchanges are now building, one at Grand and McRee 
Avenues, and the other on Delmar Avenue, east of Lake Avenue. 
The one at Grand and McRee Avenues will be completed within a 
month, and will be called the “Grand” exchange; the other will be 
completed by the first of the year and will be called the “Delmar” 
exchange. Several other exchanges have recently been completed 
and in all the company now has ten exchanges situated in different 
parts of the city. Next year more exchanges are to be built in 
South St. Louis. 

Additional switchboards are being installed in the main exchange 
at Tenth and Olive Streets. At present the company is too cramped 
to give its best service. With the new switchboards, however, 19,000 
subscribers can be accommodated at the main exchange. The com- 
pany at the present time is doing much more work out of the city 
than in. A line is now in the course of construction from St. Louis 
to Little Rock, Ark. The line from Little Rock to Poplar Bluff is 
almost completed. One hundred and sixty miles still remain to be 
finished from St. Louis to Poplar Bluff. When this line is finished 
it will be extended southward to the Gulf and will take in all towns 
on the Iron Mountain Railroad from St. Louis to Little Rock. It 
will carry five circuits. In the near future the company will give all 
towns in the southeastern part of Missouri service over connecting 
lines. A line will be extended to Cape Girardeau inside of two 
months. 
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Schuckert Surface-Contact Street Railway System. 





By S. N. Taytor, PH. D. 

HE description here given represents an experimental street 
railway manufactured at the Schuckert Works, Nuremberg, 
Germany, known as the “Contact-Knob” system. While it 

costs more to install this system than it does the trolley system, yet 
it costs less than the ordinary conduit system, and it is claimed that 
when once installed it costs little or nothing to keep it in working 
order. 

In the center of the track is a row of iron knobs or contact studs. 
The studs are separately insulated and imbedded in blocks of stone, 
and sunk in the track bed at intervals of some six feet apart midway 
between the rails. The knobs thus located project about an inch 
above the pavement, and it is from these that the current is to be re- 
ceived. From each knob a wire goes first to a relay then to the posi- 
tive main; and both lead wires and positive main are carefully and 
permanently insulated and buried underground, requiring no further 
attention. The purpose of the relay is to throw the contact stud into 
circuit as the car passes over it and to throw it out again immediately 
after. 

The track is divided into sections of say one hundred yards each, 
and for each section there is a section box into which the relays for 
that section are placed. The section boxes are fitted up with relays 
and placed in proper adjustment before they leave the factory, so 
that all that is to be done with respect to them after the new track 
has been laid is to place the boxes in position and to connect the lead 
wires to them. They are usually sunk in the ground by the side of 
the track and closed in by a water-proof cover. They are easily 
accessible and made large enough for a man to enter them to inspect 
the relays at regular intervals. 

The cars and motors of this system are the same as those of all 
ordinary electric street railways with very slight exceptions. The 
current enters the motor by means of an _ especially-constructed 
contact chain, which is stretched beneath the car just above the street 
surface. As the car moves forward or backward, this chain rubs 
upon the row of contact knobs in the middle of the track. The cur- 
rent enters the motor from these knobs and leaves it in the usual 
manner, passing to the rails. The important part of the system is 
the mechanism by which these knobs are thrown into circuit as the 
car passes over them and thrown out again as soon as the car has 
passed. The relay connections are given in the accompanying sketch 
and their method of operation is as follows: 

Assume that the car is moving toward the right in the figure and 
that for the time being the contact chain is resting on the contact 
knobs 3 and 4. The current then enters the motor through both of 
these contacts, which at this time are connected directly to the posi- 
tive main, 43. While the current is passing through 9 and 3 to the 
motor, it is also passing from 9 through magnet 21; on the one side 
it goes through magnet 25 of relay A to the negative rails, and on the 
other side through magnet 35 of relay E, likewise to the rails. In 
like manner in relay D the current is passing not only into the motor 
through 4, but also from 10 through magnet 22, thence through 
magnet 26 of relay B on the one side and through magnet 36 of 
relay F on the other. 

The action produced by the passage of the current through magnets 
25 and 26 is first to short-circuit magnets 19 and 20 by pulling down 
armature 37 and 38, then to disconnect I and 2 from the positive main 
by forcibly breaking the circuit at 13 and 14. Thus, if 1 and 2 had 
not been thrown out of circuit till now they would have been dis- 
connected at this instant. In the further progress of the car, how- 
ever, if the contact chain touches 5 before it has left contact 3, then 
at first the current does not pass through magnet 23 of relay E, for 
that coil remains short-circuited by armature 41 as long as the cur- 
rent from relay C passes through magnet 35. For the first instant, 
therefore, the current from II passes through shunt 41, thence 
through magnet 27 of relay C to the rails. The effect of this is first 
to short-circuit magnet 21 by pulling down the shunt armature 39 
and then to forcibly separate armature 15 from connection 9. Thus 
contact knob 3 is thrown out of circuit even before the contact chain 
has left it. But the instant that the circuit is broken at 15, magnet 35 
in relay £ is also thrown out of circuit, so that the shunt armature, 
41, is immediately pulled up by the spring. The current from 1 then 
passes through magnet 23, pulls the armature 17 into contact with 
11, and thus completes the working circuit from the positive main 
to the motor through contact 5 and the contact chain, 44. This oper- 
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ation is repeated every time the contact chain reaches a new contact 
knob, and the process is perfectly automatic whether the car is 
moving forward or backward. 

With all these precautions taken to disconnect the lead wires from 
the main it would hardly be possible for a surface knob to remain 
alive after the contact chain has left it. But if by any accident this 
should occur there are still other safeguards for rectifying the defect 
before the knob has passed from under the car. 

Beneath each end of the car there is a special testing apparatus 
which sweeps each contact knob just after the contact chain has left 
it. If the knob is still alive then a cut-out, which is connected to 
the main, is immediately opened by means of the testing apparatus 
and by it a whole section of say 100 yards of track is left without 
current. And even if this should fail still it would not be possible 
for a live knob to be passed unnoticed, for the relays which have 
been described have also other connections not described here, such 
that it is not possible for any three successive relays to remain under 
current at the same time, nor for any two relays which are dependent 
upon each other. One or the other of these combinations must occur 
in order that any contact knob may be passed without disjunction. 
In either of these cases the automatic cut-out is immediately placed 
in action and disconnects the section. When the defect is removed, 
however, the main current cut-out automatically closes the circuit 


again. 
A small amount of current is required to operate the automatic 
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required is less than for other electric roads. 12. Total insulation 
far more perfect than in any other system. 13. The contact-knob 
system can be easily combined and operated with the trolley system. 





The Earth as a Condenser and Its Role in Wireless 
Telegraphy. 


In the past, ideas relating to the earth as an electrical factor have 
been extremely vague. This is mostly due to the fact that the first 
step of the development of the science of electricity was the estab- 
lishment of an elaborate mathematical theory of electrostatics, and 
it became customary to set the potential of the earth once for all 
equal to zero. As in practice we have to do only with differences of 
potential, it does not matter how we fix the absolute value of the 
potential and we may fix it by assuming the earth to be at zero 
potential; then the potential of any other body is determined by its 
potential difference with respect to earth. This assumption is un- 
attackable as long as we restrict our considerations to the values of 
the potentials of all points of any system of bodies at a given moment. 

Sut this arbitrary assumption has led to the popular belief that 
whatever changes take place in the electrostatic configuration of a 
system above earth, they have no appreciable effect on the potential 
of the earth; and as the geometrical dimensions of the earth are so 























oo 


i To Car Safety Apparatus 
ah 
Main Current z 


cut out 


+ To Power House 




















SCHUCKERT SURFACE CONTACT STREET RAILWAY SYSTEM. 


relays, about half an ampere, during the passage of the car. This 
is cut off over night or when the car is not in action. 

The activity of a relay requires that current shall first be received 
from the contact chain. Upon receipt of the current the relay then 
places the lead wire and knob into the working circuit, in the manner 
described. Thus, if the contact chain has once been disconnected 
from the main, the relays under it must first be energized through 
the chain from some external source, before those relays can place 
in circuit the lead wires which are connected to them. For this 
purpose each car usually carries a small hand magneto machine, a 
few revolutions of which will energize the relays and bring the 
motor into action, after which the system is entirely automatic. 

The advantages claimed for this system are as follows: 

1. The greatest security possible for public traffic. 2. No un- 
sightly overhead wires. 3. No protection necessary against short- 
circuits from telephone wires. 4. Affords the greatest possible 
security to the roller stock in action. 5. Simple and rapid con- 
struction of track possible without street obstruction. 6. The relays 
can be mounted and tested in the section boxes ready for immediate 
use before the boxes are taken from the factory. 7. Very slight 
attention and repairs needed to keep the plant in good order. 8. 
Very little expert attention needed and the inspection can be per- 
formed while traffic is in progress. 9. No more unskilled labor 
required for tbis system than for any other. 10. The surface knobs 
and contact chains last for years without repairs. 11. The current 


very big compared with those of any electrical apparatus in com- 
mon use, it has been popularly assumed that the potential of the 
earth remains unaffected by mundane electrical disturbances. This 
assumption, however, would be right only if the earth’s electrostatic 
capacity had an infinite value, and it is easy to show that this is 
not the case. 

To find the capacity of the earth, we may apply the formula well 
known in ordinary electrostatics, for the potential of a charged globe. 
If a globe of a radius of r cm. is charged with e electrostatic c.g.s. 
units of electric quantity, then its potential in electrostatic c.g.s. units 
is the ratio of e to r; hence the capacity of the globe, i. e., the ratio 
of charge to potential, is r. If measured in electrostatic c.g.s. units, 
the capacity of the earth is, therefore, equal to its radius in cm., 
i. e., about 637,000,000. In order to pass from electrostatic c.g.s. 
units to the practical unit of microfarads, we have to divide by 900,- 
000, and thus find the capacity of the earth to be 708 microfarads. 
It will then be seen that its value is not at all infinite, compared with 
capacities which are used in practice. 

Dr. A. Koepsel, a German electrical engineer, well-known as the 
designer of some accurate measuring instruments, points out in an 
interesting recent article in Dingler’s Polytechnisches Journal (June, 
1903), that, in view of this comparatively small capacity of the earth, 
it is quite possible that the earth plays a very important role in 
wireless telegraphy ; in fact, from his calculations it appears plausible 
that Marconi’s celebrated ocean telegraphy was accomplished not 
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by transmitting waves through the ether, but by setting the earth 
into resonance. 

The question of the réle which the earth plays in wireless teleg- 
raphy has often been discussed, and in Marconi’s first experiments 
earthing of the receiver and transmitter was found to be necessary. 
Afterwards in Braun’s system earthing was avoided, and, moreover, 
it was found that wireless telegraphy was possible from balloons 
without earthing; these facts were then considered as a proof that the 
earth plays no important réle in the transmission, and that the prop- 
agation of the waves should be considered as analogous to that of 
light waves. There remained, however, one principal difficulty, 
namely, the explanation of the fact that the waves used in wireless 
telegraphy do not seem to travel in a straight forward direction, but 
follow the curvature of the earth. The argument that the wave 
length of these waves is very large compared with those of light 
waves, does not fully overcome this difficulty. Moreover, Braun’s 
apparatus may be considered as only apparently independent of the 
earth, because he uses appliances which are certainly in some relation 
to the earth. 

Dr. Koepsel discusses this matter from a new point of view. We 
know that the length of the vertical wire used in every wireless 
telegraphy station is in a very close relation to the wave length of 
transmission, it being one-fourth of the wave length. Dr. Slaby’s 
analogy with a tuning fork is very instructive. The tuning fork is 
at rest at one end and its vibrations are a maximum at the other 
end; these two ends correspond to a loop and a node of the electric 
wave, and the distance between is one-quarter of a wave length. The 
vertical wire in wireless telegraphy is connected to one pole of the 
spark-gap, while the other pole is usually earthed. Now, Dr. Koep- 
sel puts the question in this way: Cannot this earthing wire, to- 
gether with the earth, be brought into resonance with the whole 
system? In this case ‘we would have both poles of the spark-gap 
connected with what the author calls two resonance wires, i. e., two 
sources of reactance and capacity. One resonance wire would be 
the vertical wire; the other resonance wire would be represented by 
the combination of earthing wire and earth. What Dr. Koepsel 
discusses mathematically is the question whether the electrostatic 
capacity of the earth, as above determined, has such a value that, 
together with the earthing wire, it can be made to represent a 
source of inductance and capacity, corresponding to the condition of 
resonance. 

If we again apply Slaby’s analogy with the tuning fork, Koepsel’s 
argument may perhaps become clearer. We usually place a tuning 
fork on a resonance box, and this box must be so designed that it 
is In acoustic resonance with the fork. The tuning fork corresponds 
to the vertical wire in wireless telegraphy ; the resonance box corre- 
sponds to the earthing wire, together with the earth. If we can 
arrange our whole system of electric wave transmission in such a 
way that the earth acts like a resonance box, we have, of course, in 
the earth a powerful help. For the transmission of sound to a 
distance the resonance box is much more effective than the tuning 
fork; likewise, in wireless telegraphy over very long distances, the 
role of the earth may be much more effective than the ether waves 
transmitted from the vertical wire. 

The problem which thus is placed before the designer is, however, 
different in both cases. In the one case the tuning fork is given 
and we design the resonance box so that it suits the conditions. In 
the case of wireless telegraphy the earth and its capacity are given. 
The earth, together with the earthing wire, corresponds to the 
resonance box; therefore, while we still are at liberty to choose the 
earthing wire at will, yet the main element of our electric resonance 
box, i. e., the capacity of the earth, is fixed, and we must arrange 
our telegraph apparatus to suit the earth. 

For the condition of resonance it is essential that the product of 
the self-inductance, L (in henrys) and the capacity C (in micro- 
farads) of each “resonance wire” (as defined above) have a certain 
value. The earth and the earthing wire form one “resonance wire” ; 
both together represent a certain set of values of L and C, of which 
C is determined by the fixed capacity of the earth. The product, 
LC, depends on the wave length used for the transmission. We 
are at liberty to choose the wave length of transmission and the 
self-inductance, L, of the earthing wire. We must choose both 
values so that C then becomes the value of the capacity of the earth. 

Dr. Koepsel solves this problem by a method of trial. He calcu- 
lates tables for wave lengths of different values: for each wave 
length he has a given value of LC, which has to correspond to a 
combination of a wire and a globe. He assumes wire of 1 mm. 
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(0.04 in.) diameter and calculates for different lengths of the wire 
the size of the globe which must be added. . He finds that the 
numerical value of the size of globe becomes more and more that 
of the earth, the larger the wave length and the smaller the self- 
inductance of the earthing wire. 

We may assume that we use wires of I mm. (0.04 in.) diameter. 
Dr. Koepsel proposes to make the small self-induction, L, equal to 
0.0000001 henry. This is approximately the case if we use an earth- 
ing wire of 10 cm, (4 in.) length. The value of the product, LC, 
is thus fixed and we find that if there shall be resonance, the wave 
length of transmission must be 10,000 m. (6.2 miles, or 10,900 yards). 
This would require a vertical wire of 2,500 m. (2,700 yards). Under 
these conditions the earth would be in resonance. The long vertical 
wire acts like a tuning fork, and the earth acts like a resonance box. 
We may now determine the exact value of the oscillations of the 
potential of the earth under these conditions. 

The capacity of the vertical wire is 0.009 microfarad; that of 
the earth is 708 microfarads; hence the ratio of the two capacities 
is 0.000013. The potentials relate to each other inversely as the 
capacities. Hence if we assume the potential of the vertical wire 
as 100,000—which value can be obtained in practice—the potential 
variation of the earth would be 100,000 X 0.000013 = 1.3 volt. The 
electric quantity required for this purpose is 0.0009 coulomb. The 
maximum rush of current at minimum damping would not be over 
15 amp. 

If a plurality of vertical wires is used, this value of the variation 
of the potential may be increased at will. By increasing the number 
of wires the capacity increases in a ratio different from that of the 
decrease of self-inductance. The resonance length is, therefore, 
decreased. If we design our vertical wires accordingly, the value of 
LC is not changed, and nothing is changed with reference to the 
resonance of the earth. But as the capacity of the vertical wire 
system has increased, its ratio to the capacity of the earth has also 
increased; and from the calculation, given above, it will be seen that 
the potential variations of the earth are then also increased. If, for 
instance, 400 wires are used at a distance of about 0.5 m. (20 in.) 
from one another, then if the corresponding shortening of length is 
taken into account, the capacity of the vertical wire system would 
become about one-ninth microfarad; hence its ratio to the capacity of 
the earth would be 0.00016. If we assume again a potential of the 
vertical wire of 100,000 volts, the variations of the potential of the 
earth would be about 16 volts. 

While Marconi in his apparatus for ocean telegraphy may not have 
reached complete resonance, as his wave length is still too short, 
it is probable that he comes near this condition. While the figures 
of Dr. Koepsel’s calculations cannot be considered as absolutely 
exact on account of certain approximative assumptions, he believes 
that they are correct as to the order of magnitude. 

An interesting conclusion drawn by the author is that if his theory 
is correct it should be possible to receive signals without the use of 
a vertical wire at the receiving station, if the transmitting station 
be designed so as to set the earth into resonance. The author be- 
lieves this to be possible even without a vertical wire at the trans- 
mitting station of the enormous height of 2,700 yards. 


a 


How to Stop a Street Car. 


“Any street car motorman brought before me on a substantial 
charge of passing passengers at street corners will be fined the limit 
of the law,” said Judge Tracy, in a St. Louis police court as he dis- 
charged Beverley S. Warden on a charge of disturbing the peace on 
August 17. Warden was arrested because he wanted to board a car 
at Eighth Street and Park Avenue and none would stop for him until, 
after three had passed, he drew a revolver, and forced the motorman 
of the fourth to come to a halt. “It is small wonder,” said the 
judge, “that anarchistic feeling prevails among people who support 
the street car lines. Every day they see their rights trampled upon 
by the employees of the transit company. No doubt these employees 
work under orders. But it is time the officials and employees of the 
Transit Company, no matter how powerful they may feel themselves 
to be, recognize the laws and rights of the people are paramount.” 
Judge Tracy spoke of having seen people at the corner where he 
usually boards a car to come down town each morning hurl stones 
at motormen who would not stop and take them aboard their cars. 
He said the actions were caused by desperation, and that they would 
continue until the cause was removed. 
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Feeder Calculations for Direct Current Railways. 


By Wm. A. Det Mar. 

The usual mathematical problem in feeder design is to arrange the 
copper so as to get a certain drop to the end of the line with the 
smallest expendtture of metal. This permissible drop is settled by 
considerations of economy of energy and copper, and may be cal- 
culated approximately. In all feeder calculations the first thing to 
be settled is the distribution of load along the line. Although the 
drain of current along any railway feeders is not at all uniform, no 
great error will arise, when the spacing of the cars is approximately 
even and the cars are moving, if the current be considered as dimin- 
ishing evenly from its maximum value at the power station to zero 
at the far end of the line. Hence in most feeder calculations for 
urban railroads, the current curve is, as shown in Fig. 1, a straight 
line. 

On a suburban railroad, where the cars are not closely spaced, it 
is not safe to assume the drain of current to be uniform along the 
line. In such a case a pro- 
file of the railroad should 
be made, the cars_ set 
thereon at their average po- 
sitions, and calculation 
made of the current taken 
off at each car. A curve of 
current can then be made and the calculations for drop, etc., based 
on that. In such a case it is advisable to try the effect of concen- 
trating the load in different places in order to be assured that the 
current density is not excessive under such conditions. 

It is usual to connect together the feeder conductors by “equalizer” 
cables at frequent points, so that, however the cars may be dis- 
tributed along the line, the current will be evenly distributed between 
the cables. 

Four typical cases are shown in Fig. 2 with their respective 
formule for circular mils, c.m.-feet, and potential drop. These 
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FIG. 2.—MOST IMPORTANT DISTRIBUTIONS OF COPPER AND CURRENT. 


will be found to cover most practical cases. 

Where the drain of current is uniform along the line, the calcula- 
tions may be according to cases 2, 3 or 4. Case 4 gives the arrange- 
ment by which a given drop to the end is obtained with the smallest 
amount of copper. 

The class of railroads on which the cars are infrequently spaced 
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will be considered last of all. The drop as given by the formule in 
Fig. 2 is in every case from the end of the line farthest from the 
power station. Hence, referring to Fig. 3, it is seen that what these 
formule give is not A B, but BC. The total drop, V may be found by 
making * = L in the drop formula. Knowing this, the drop from 


| 
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Volts 


FIG. 3. 


the power station to any point may be obtained by subtracting the 
drop from the far end, from V. 
A circular mil (c.m.) is the area of a circle having a diameter of 
I 
—- inch. A copper wire 1 ft. long, with a sectional area of I cm, 
1000 
has a resistance of about 10.5 ohms. 
The following notation is made use of in the proofs given below: 
A = Total amperes used on section under consideration. 
V = Total drop (volts) from power station (or sub-station) to 
far end of line. 
r = Ohms per foot. 
This is equal to 10.5, or, approximately, 10.5 divided by the circular 
mils of copper. 


L = Total length of section, in feet. 
A 
a = — = Anpperes per foot taken from line. 
L 
x == Distance in feet from the end of the line farthest from the 
' power station. 
y = Circular mils of copper at dist. « from far end of line. 
Y = Circular mils of copper at power station end of line. 
c.m.-ft. = circular mil-feet. This quantity divided by any number 


gives the feet of cable of that number of circular mils. Thus, if 
25,000,000,000 c.m.-ft. are required, it may be made up of 10,000 ft. 


of 2% million c.m. cable. 
Following are the proofs of the formulas given in Fig. 2: 





CASE I. 
Current uniform = 4. 
Circular mils uniform = Y. 
(1) Drop: 
Volts drop = A X resistance, 
A 
= 10.5 — x. 
y 
(2) Circular mils: 
Y = 10.5 — ohms..per ft. 
A 
= 105 — JL 
y 
(3) C.M.-ft: 
A 
C.M.-ft. = 10.5 — .L?. 
V 
CASE II. 
A 
Current decreasing uniformly from power station = — .«# = avy. 
L 
Circular mils uniform = Y. 
(1) Drop: 


The resistance of a short-length dx is r.d, and dv, the drop in 
dx,isr.d*#.a%, or 
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(2) Circular mils: 


Asv=y .10.5 — #? 


a 
V=¥%¥% .105 — .L’ 
Y 
aL 
Y= ¥% .10.5 —— .L 
V 
A 
or Y= % 10.5 — .L 
V 
(3) C.M.-feet: 
aN OE 
A 
= % .105 L? 
CASE Ill. 
A 
Current decreasing uniformly from power station = — . =a. 
L 
Y 
Circular mils decreasing uniformly from power station = — .+. 
L 


(1) Drop: 
The resistance of a short-length d 4 is r.d x, or 


2 
10.5 — .— .dx. 
, 2 


The drop ind # is.ax .rdv, or 
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dv= 105 — .ax. — .d2, 


= 105 — .a .dx, 
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(2) Circular mils: 


The last equation shows that the “curve” of drop is a straight line. 


Hence it may be written 
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v=— .(L— rs), 
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The resistance of dx, which may be called d R, is dv + amperes. 


an 
Hence, dR =—. 


ax, 


L 






dR 






dx Oe 


dR 
Now ——- = ohms per foot, hence 
da 
A 
C.M. = 10.5 — .x. 
v 


(3) C.M.-ft: 
This is equivalent to the area of the triangle of circular mils, or 


A 
L2, 





1%. 10.5 
V 
CASE IV. 

The current decreases uniformly from the power station to the 
end of the line, where a drop of V volts is to be obtained. Required 
to find the arrangement which will give this drop with the minimum 
amount of copper: 

(1.) Divide the line into a number of short pieces of length /. 

The current in the first section from the far end = al, in the sec- 
ond section 2 al, in the third, 3 a/, and so on. 

The copper in the first section may be called y,/, in the second yA, 
in the third y,/, and so on, these quantities being C.M.-ft. 
in the third y*/, and so on, these quantities being C.M.-ft. 











10.5 10.5 
The resistance of the first section is .l, of the second ah 
Vy Ve 
10.5 
of the third .4, etc. 
Vz 
I 2 
The drop in the first section is 10.5 a/? —, in the second 10.5 a /? —, 
Y, ¥, 
3 
in the third, 10.5 a/* —, and so forth. 
y 


“_ 


The total copper = /] , +a > 9, +, etc. ) 


I 2 3 
—+—+ —-t, ete. 


y Vo Vs 


It is required to make / (y, + ¥, +3, + etc.) a minimum subject 


Total drop = 10.5af 


I 2 3 
to the condition that { — + — + — + etc. }shall be a constant. 
¥, VY 4s 


If these two series be added, the following one is obtained: 


I 2 3 
—+/y, - —+/y, -+i— +17, + etc. 
Vi J2 Is 


The series ] (y, + ¥, + 9, +, ete.) is a minimum when the above 
series is a minimum. This occurs when its differential coefficient 
with regard to y is zero. Hence differentiating and equating to zero, 


a I d 2 d 3 
—(—+7,)+ — (—+¢,)+— (-+ 


a Jy Vi a> Ve ays V3 


+ etc. =0 
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I 2 3 
i= = = == ac. ; 
¥? ¥Q” V5” a 
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or generally, ==}, 
yun 
[a 
yn = [— 
V7 
Vnl 


Now, ul is x, the distance from the far end, and / is a constant 


I 
Hence, y = — Vx. 
l 
I 
The value of the constant — must be found. The drop in dx, 


l 
which may be called dv, equals current at distance x from the end 


10.5.0 
multiplied by ihc 
C.M at that distance. 





10.5 
: Hence, dv =a x. ax, 
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== 70.501 V 20%, . 
' “Z 
VY Sao al | Vx. dz, 
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I 2 f 
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This formula gives a parabola of circular mils that represents the 
most economical distribution of copper. 


(2) The C.M.-ft. of copper equals 
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(3) Drop: 
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If R be the resistance of a length +, 
dR =e es dx, 
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The drop in dx is dv, and dv = current X dR, 


A 3 ya I 
Se BS 9 ar 
V 2 A VL yx 
6 
= : Yt. ae 
2LIVL 
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Ve 3. j 
2 tr J Vx. a2 
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: yt 3 
V 
= 7° vx 
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WATTS LOST. 


W = Total watts lost. 
Current assumed to decrease uniformly from power station. 


ad R= Resistance of length d x, 
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Case (4). 


‘+, W = 10.5 ~ 


There is a general formula for the watts lost which is especially 
useful when the copper is distributed in steps. It is obtained as 
follows: 

Let dW = watts lost in a short length dx, and dv = volts drop 


indsx. Then 
dW = current indsx X dv 


A 
=—-*r.dv 
b 
, YY oe A ix. dv 
Lb@ 
A 
— — area of “Drop” curve expressed in volt- 
iL 


feet. 
This is very easy to apply with the aid of a planimeter. 


COMPARISON OF CASES 3 AND 4. 
(1) C.M. at power station end: 


A 
Case 3: C.M. =:10.8... L. 
V 
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A 
5068 mews 
V 


Hence in Case 4, C.M. at power station is 24 of what it is in Case 3. 


Case 4: CM. = . 


(2) Amount of copper: 
I A 
Case 3: C.M.-ft. = — X 10.5 —. L?. 
2 V 
4 A 
Case 4: C.M.-ft. = — 10.5 — . L?. 
9 V 
4 8 
—xX2=>-—- 
9 9 


Hence in case 4, the amount of copper is 8/oths of what it is in 
case 2. 

(3) Watts lost: 

Case 3: Watts lost = 4% AV. 

Case 4: Watts lost = % AV. 

Hence in case 4, the watts lost are 1% times what they are in case 3. 

DISTRIBUTION OF COPPER IN STEPS. 

In any case of feeder distribution it is, of course, impossible to 

arrange the copper exactly according to formula. The practical way 


is to use a number of cables and arrange them so as to approximate 
to the formula. In this case the copper may be regarded as dis- 







Circular Mils. 


FIG, 4.—METHOD OF APPROXIMATING TO CURVE OF C.M. 


tributed in steps as shown in Fig. 4. Each of these steps may be 
treated as an example of case 2, Fig. 2. 

In each step the drop is the same as it would be if the whole line 
had the same number of C.M. of copper as there are in that step. 


The drop in each step is illustrated in Fig. 4. 








; A x,? 
The drop in AB = % X 10.5 ae 
V I 
A as “7 
The drop in BC = % X 10.5 — Bees, ees ace 
L Ve Vo 
A ae x, 
The drop in C:D = % X 10.5 oe ee eee 
L V3 Js 


This is probably the most useful form of calculation employed in 
feeder work. 


Let +, = distance from end of line of beginning of a section. 
, = distance from end of line of end of same section. 
Y, = CM. in the section. 
W = watts lost in section. 
Then, 
A? 10.5 
adW= — x, —— . dt 
i ine 
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Total watts lost in all the sections: 
I A? I 
= — X 10.5 S= — (4,3 — x,') 
3 LL? yy 

This is not as easy to use as the planimeter method given above, 
if the curve of drop be already plotted. 

In approximating to any curve of C.M. by steps, as shown in 
Fig. 4, in order to get the same drop with the steps as with the curve 
of C.M., the steps should project beyond the point S to the extent of 
about two-thirds of the length, S 7. This is because the metal is 
not so economically distributed when in steps as when arranged ex- 
actly according to the curve of circular mils. 





KELVIN’S LAW AND COPPER DISTRIBUTION. 


Kelvin’s law is usually formulated to give the most economical 
drop to the load center, and Case 4 gives the most economical dis- 
tribution of copper when the drop to the end is known. When the 
current falls off uniformly with the distance from the power station, 
the load center is the middle point of the line. 


In Case 4, 
xe 
y= Vr 
VL 
and if v<¢ = drop to load center, 
(=) . 
Vo = VN 2 

yL3 

V 

/8 


As vc is known from Kelvin’s law, V is given by 


V=Y8 we 
The scheme for the determination of the most economical drop 
given later gives the drop to the end directly and therefore does 
not require this correction. 
EFFECT OF LOAD ON 
To determine the drop for any arrangement of copper, let dv = 


DROP. 
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Thousands of Ft. (x) 
FIG. 5.—-CURVES SHOWING COMPARISON OF SCHEMES 3 AND 4. 
drop of potential in a short length having a resistance dr and current 


A 
— *, 


‘c 
Then, dv = —x 


— f cer 
L e 
a . : . 
Now { , x .dr is the area of a curve having the resistance from 
we =i 


the far end as ordinates, and the distance from that end as abscissz. 
From this formula it is evident that for a given distribution of 
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copper, the drop is proportional to the total load. Hence if a drop 
curve be constructed for any load, the drop curve for any other load 
may be derived from it by merely changing the ordinates in the ratio 
of the two loads in question. 
MOST ECONOMICAL DROP. 
In order to get any particular drop V in Case 4, with a total current 
4 A 
— X 10.§ X — L£? 
9 V 
used, and in this there is a continuous loss of (se534V) kw. 
The copper used represents an annual expenditure which is a fixed 
percentage of the original cost or investment. This expense is 
greater, the smaller the drop. The kilowatts lost also represent an 
annual expense, but this one is directly proportional to the drop. 
There is a certain drop at which the sum of these two annual ex- 
The table given below shows how to get this. 


of A amperes C.M.-ft. of copper must be 


penses is a minimum. 


Lr 17430 ft- 
C. M. Contact Rail Installed=2,900.000 I Sea 
Interest, Maintenance, & Depreciation=10% on cot | | I 
Cost 1,500,000 Cable=$1.00 per ft. 

| « K. W. Year $62.00 


A=-12000 Amps. F-48 








Total Annual Cost 
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FIG. 6.—DETERMINATION OF MOST ECONOMICAL INVESTMENT. 


Kelvin's law states that the total annual cost is least when the cost of 
the energy wasted equals the interest, maintenance and depreciation 
on the copper investment. 

Kelvin’s law does not hold when the annual expense on part of 
the copper is taken with the annual loss in the whole system. Hence 
if there be a contact rail or trolley wire already installed, Kelvin’s 
law does not determine the most economical amount of copper to be 
added to this. Such a case must be worked out as shown in the 
table. An example of the curves from such a table is shown in Fig. 
6. It should be observed that the curve of total cost is very flat near 
the minimum. Hence no great loss will be incurred if a voltage 
drop somewhat greater than the most economical one, be adopted. 

The table and curve are made out on the supposition that the cur- 
rent tapers off uniformly from the station and that the feeders are 
distributed according to the curve of most economical distribution. 
In any other case the expressions for watts lost and C.M.-ft. will 
be different, but everything else will be the same. 


KELVIN’S LAW. 
Everything but the drop being fixed, the value of the kilowatt-hours 
lost may be expressed as k lV, and the annual cost of the copper as 
Z Z 








Hence, total cost equals + kV. 
V [7 
To get the minimum value of this differentiate with regard to V 
and equate to zero. Then 
—Z 
—+k=0, 


py 
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Z 
—=kV 
v 
cr annual cost of copper = annual cost of energy. 
CURRENT DENSITY. 

The arrangements for most economical drop and most economical 
distribution are often rendered impracticable by excessive current 
densities. Hence in every layout it must be seen that the maximum 
current density is within working limits. Of course the allowable 
current density does not depend merely on the number of C.M., the 
size of cables composing the total C.M. being an important factor 
Tables of carrying capacities may be found in the handbooks or 
obtained by the formula, C = K V Td}, where C is the current, a 
wire of d inches diameter will carry with a temperature rise of T 


degrees Centigrade. K is a constant, and is given by the following 





table: 
Bare cable exposed in open air.........ccceeeee K = a2 
Weather-proof cable RES Cline Aaa na eeere ieerorets 173 
Rubber-covered cable Vd. Gare ea Naie nieces 163 
Lead and paper-covered, in ducts, underground... 155 
Lead and rubber-covered, do 166 
The formula, C= K VT d3, is easy to prove. 
Let heat lost per unit length of wire = H, and resistance per unit 
length = R. Then, 
i CM CR, 
c 
a, 
a 
H 
, a = 
surface 
H 
cae = 
d 
"iy 
a? SS. 
d® 
GSK Vreds, 


In this connection it should be noted that diameter of any wire in 
inches is equal to the square root of its area expressed in millions 


Ainperes 





Volts 





V4 


FIG). 


of circular mils. Thus the diameter of a 1,500,000 C.M. cable is 


V 1% inches. 

The feeder calculations of a suburban road with infrequent service 
are covered by Case 1, Fig. 2. The current and drop curves would 
be as represented in Fig. 7, each section of which is covered by the 
formule relating to Case 1: 


A, 
C.M., = 10.3 —— L,, 
V, 
As 
C.M., = 10.5 —— L,, etc; 
2 V, 2 
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, A, Ly 
re 
i, & 
Ve, = 10.5 Cif etc 
iL; A, 1 
Total C.M.-ft. = 10.5 | ——- —— + etc 
V, V, 
A, L, A, Ll, 
Total drop = 10.5 —— + ——— + etc 
os.. €. 0, 


Total watts lost = (A,V, + A,V, + ete.) 
It may be proved by a method analogous to that used to demon- 
strate Case 4, Fig. 2, that the most economical distribution of copper 
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is attained when the C.M. at every point is made proportional to the 
square root of the current. 

The most economical drop is also ascertainable by using the 
formule of Case 1 in the table given above for this purpose. 


DIFFERENT DISTRIBUTIONS OF LOAD. 

It is interesting to see how the drop varies according to the number 
of points the load is distributed over. For the sake of simplicity, a 
conductor of uniform cross-section is assumed and for a certain load 
at the distant end of the line the drop in this conductor is taken to 
be V. If the same load be equally distributed between the far end 
and the center point of the line, the drop from the power station to 

y 
the center will be —, and the drop from the center to the end will be 


tb 


If the load be equally distributed be- 


N 


tween three equidistant points one of which is the far end, the drop 


Vy 
from the power station to the first point will be — from the first point 
: 3 . 
2 l 1 J 
to the second— . —, and from the second point to the end — 
3 3 4 2 


Hence, the total drop in this case is 


V 3 2 I 

~(=+-+-) 

3 3 3 2 
Generally, if the load be equally distributed over m equidistant points, 
the drop will be 





Y uth n—tI n—2 
‘(rae 
nu ~ Ht a a ‘ 
Kilowatts | Kilowatts lost a 
. lost with | with mean cur- | Annualcost | Total C. M. 

Volts drop | current A | rent of K. W. lost feet Ae Existing 
toend cf . -¥ 4 8 AVF at $ per 410.5 A L? conductors 
line \ 5000 | 5000 | K. W year 9 ¥ C. M. feet 

| 
| 
| 
| 
| 1 
V 
Hence, drop = (n+n—I+n—2- etc.) 
n* 
Pe rs 
(3) 
2 n 
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rail. 
of copper, and a bonded joint of length J, a section equivalent to a 
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Fig. 8 shows the sort of curve this equation gives. It is seen to 


Vv 


be asymptotic to drop The curve also shows that as long as 


° 
~ 


the load is distributed over a large number of points, the drop will 
be practically the same whatever that number may be. 


x 

> 

oa 

% 

a 

oO 

A dx 
Power Sta. 
FIG. 9. 


AMPERE FEET. 


There is a way of getting the drop in any conductor of uniform 
section when the distribution of current is known along the conductor. 

Fig. 9 shows the distribution of current along any conductor which 
has a resistance of r ohms per foot. 

The resistance of a short length dx is r. dx. 
dv, and 


The drop in dx is 


’ Rail =60 ft. 
Bond =3 ft. 


Length of 





BOND OF EFFICIENCY OF LINE. 





40 50 
Per Cent 
BOND OF EFFICIENCY OF JOINT. 


FIG. I10.—RELATION BETWEEN BOND EFFICIENCY OF JOINT AND OF LINE, 





du =cr. é#, 
=r.cd a, 
2 
oF { 6.6.4. 
oe 2, 
— rx area of ampere-feet curve. 
| | z Interest, 
| Feetof | Costof maintenance i 
Extra C.M. | C.M. | extra cable |and deprecia-| Total annual 
feet Reqd. = | cablereqd. |at $ Pell tion on cable| expense. Sum 
Totalless | fromlast | ft. including | at % per of the 4th and 
existing. | column installation annum lastitems 


| 
| 
ao | | 


| 
| 


| 
| 
. 
| 


BONDING EFFICIENCY, 
The efficiency of a rail bond is the ratio of the conductivity of the 


bonded joint to the conductivity of an equivalent length of continuous 


If a rail of length L has a sectional area equivalent to A C.M.’s 
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C.M.’s, the efficiency of the bonded joint is — = J, say. 
A 


Then 


a=AJj. 
The total resistance of rail lengths of bonded rail, 


is l 
4}. — 


A a 


n ( / 
= 10.5 —{Z+ ) 
A 7 


The resistance of » lengths of continuous rail, 


n 
SS 16:5 = (fe 4 1 
al 
l 
Resistance of bonded rail L — 
J 
Then 2. > ————_. 
Resistance of continuous rail L-+1 
Hence, the bond efficiency of the line = =< 4 
£L + 
x 


This equation is plotted out for a rail of 60 ft. length and joint of 
3 ft. length. It should be noticed that the bond efficiency may be 
quite low and yet the bonding efficiency of the line very high. Thus 
a bonded joint of 75 per cent. efficiency gives a bonding efficiency of 
nearly 99 per cent. for the line. 





Isles of Safety for New York Street Travel. 





The development of street railway travel in New York City under 
the electric regime has directed attention to the desirability of placing 
“isles of safety” for foot passengers at the points where several 
streets intersect and where space is available. The “isles” are a 
familiar object in European cities, but strange as it may seem, are 
virtually unknown in America, although the rush and drive of 
vehicular traffic in such a city as New York would apparently 
warrant their construction at various strategic points. The question 
arises how far such “isles” assist travel and help to steer vehicles 
as well as assist pedestrians; and many people contend that these 
structures are often rather an impediment than a useful guide. Be 
this as it may, following up work of the Municipal Art Society, to 
which attention was called in these columns last year, an isle de- 
signed by Ciani has now been built at the junction of Twenty-third 
Street with Broadway and Fifth Avenue—one of the likeliest points 
in the city to test the benefits of such a structure. Our readers are 
interested, moreover, not only in the transportation aspects of the 
matter, but in the feature of illumination, and we are glad to be 
able to give herewith a good view of the isle, just taken. 

The design of the electrolier on the isle of safety is that of a 
wide-based column tapering gradually to the top and there sur- 
mounted by a large globe. The capital or relief work around the 
upper section of the shaft has included in its design four small globes 
in the mouths of dolphins. The large globe and the small ones held 
by the dolphins are part of the general design of the post and are 
illuminated at night. The electric equipment of this electrolier is 
in keeping with the artistic scheme of the post, and aims at the same 
time to procure the most efficient lighting effect. The globe at the 
top is 25 in., of a light opal glass, spherical in shape where exposed 
to view, but having an opening closed against a concealed holder in 
the capital of the shaft. The necessity of having a globe of this 
unusually large diameter and of having it of an exact tint in 
alabaster with walls of no greater thickness than that of an ordinary 
arc lamp globe were all requirements new to the glass manufacturers 
{the Gleason-Tiebont Manufacturing Company), and it was only 
after repeated attempts that they succeeded in making the globe. 
This globe as a diffusing medium for the arc lamp inside it and as 
part of the design of the post has been found to fully meet the re- 
quirements. 

The height of the globe and the fact that but three-quarters of 
It is seen when viewed from the sidewalk rendered impossible the 
installation of an ordinary arc lamp with the are below the mechan- 
ism and correspondingly low in the globe, as the maximum candle- 
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power derived would be lost in the section of the globe not visible 
from the street. To light up this globe with an evenly distributed 
white light free from shadows it was found necessary to have the 
actual source of light well up in the globe and to have no part of the 
lamp mechanism in line with the direct rays of the arc. To attain 
this result a special arc lamp of the direct-current enclosed type, 
425 watts, was constructed so that it could be operated in an in- 
verted position. This was accomplished by constructing a mechanism 
that would feed the carbon upwards against the stationary carbon of 
opposite polarity, and that at the same time would be as reliable in 
operation as that of a standard gravity feed lamp. The lamp is set 
into the post with the inner globe uppermost in the upper quarter 
of the globe and is held in position by a concealed clamp. The direc- 
tion of the current is opposite to that usually employed in com- 
mercial practice, and the lamp is so connected that the positive 
carbon is the lower carbon and the crater of the arc is on the 
bottom instead of the top carbon. This arrangement gives an up- 
ward direction to the arc rays, so distributing the light that the gen- 
eral effect is excellent. It also eliminates any possibility of shadows 
as the mechanism is below the arc and in a position opposite to the 
projected rays. 

The trimming of this lamp will be done weekly, and to assist in 
handling the large globe an auxiliary device has been designed in 





ISLE OF SAFETY, BROADWAY, FIFTH AVENUE AND TWENTY-THIRD STREET, 
NEW YORK CITY. 


the nature of an adjustable clamp with sliding rods and supporting 
arms. The arms are placed directly under and around the globe, and, 
with the sliding rods, support the globe above the lamp high enough 
for the trimmer to insert new carbons or to clean the inner walls. 
This trimming device is of light strap iron and is easily adjusted 
and removed. 

The dolphins composing part of the capital of the post are recep- 
tacles for incandescent lamps. In the mouth of each is a 120-watt 
tipless “Meridian” lamp of 50 cp, so arranged that the section of 
the lamp in evidence conforms to the opening in and becomes a part 
of the artistic design. During the day the lamps represent a ball 
harmonious with the design, while at night the same effect is ob- 
tained, as well as the light. The position of these four lamps and 
the downward direction of their concentrated rays of light serve 
to bring out at night in relief the details of the post, which the 
upper direction of the arc rays do not show. 

Connection has been made with the Edison main on the east side 
of Fifth Avenue and a three-wire service is installed in the base 
of the pole. A small 5-circuit (one for each lamp) slate panel board 
has been built into the base of the pole and each circuit is protected 
by a fuse, minimizing any probability of having all the lamps out at 
one time. 
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Telephone Exchanges—IX. 





By ArtHuR V. Assott, C. E. 


MECHANICAL DETAILS. 
ALF the secret of building a good receiver lies in a first-class 
H mechanical design, for receivers are placed in situations par- 
ticularly exposed to injury, and under some circumstances 
niaintenance expenses are large. They are used by persons not only 
ignorant of the way in which such apparatus should be normally 
treated, but who are also often not only careless but malicious. 
From a mechanical standpoint, therefore, receiver design should be 
such as to produce an instrument, which, while it shall be simple 
and economical to construct, shall over all be reliable and unlikely 
to get out of order, excepting under the severest provocation. 
Extended experience has not as yet shown any material equal 
to hard rubber from which the case may be constructed. Many sub- 
stitutes have been proposed, but all of the various compositions so 
far advanced, have been brittle, suffer severely from changes in tem- 
less hygroscopic and fail adequately to 
It is a grave mistake to make 


perature, are more or 
protect the receiver from moisture. 
the case too light, for receivers are constantly liable to be dropped, 
are frequently banged about and dangle suspended from the cord 
which connects them to the sub-station set. Cases, therefore, should 
be amply strong and able to resist usage of this kind. The various 
models which use a case of spun metal, coated with a rubber tube, 
have advantage, both in cheapness and durability, but they are open 
to the objection of using poor insulation and the possibility of ex- 
posing the user to a disagreeable or even painful shock, due to leak- 
age of ringing current, or what is even more dangerous a cross with 
an electric light or power wire, or a lightning discharge during a 
thunder shower. While the percentage of injury from,such cases 
is insignificant, it is an objection always advanced by the timorous 
and may be a deterrent to a prospective subscriber. From many 
standpoints it is desirable to make the case in but two pieces—the 
body and the capz-although when there are good reasons on account 
of other constructive details, a tail piece is not a serious obstacle. 

The magnetic system and the diaphragm should be so designed 
as to be connected to the case at only one point, for the coefficients 
of expansion of rubber and metal are so different that when the 
magnetic system and the diaphragm are separately secured to the 
case, at two or more places, and their relative adjustment depends 
on such support, it is impossible to keep them in their proper relative 
positions. So it is decidedly preferable to so design the receiver that 
the case is merely a cover which protects the organs of the apparatus 
from the inspection of the too curious. In this respect the Strom- 
berg-Carlson, the Swedish-American and the Sun receivers present 
models of design worthy of careful consideration. Of other models, 
those which use the case as the framework to support the mechanism, 
and which secure the magnetic system by means of a screw thread 
upon the exterior of the case which engages with a similar thread 
located usually on the magnet, appear to be most desirable, while 
those which secure the magnetic system by a screw through the rear 
of the tailpiece, and hold the diaphragm upon the surface of the 
other end of the case, present the greatest liability to get out of 
adjustment. 

Mechanically there is little to be said about the diaphragm, but the 
method of supporting it in relation to the magnetic system is worthy 
of the most careful attention. Diaphragms, which are buckled 
slightly, talk better than plain ones and a good mechanical device 
which shall secure the slight buckling necessary to this improvement 
in speech repetition is to be desired. Otherwise to secure the ma- 
terial which is best from the magnetic standpoint for the diaphragm, 
the cutting of the disc truly and accurately to size, so that it shall 
be flat without dishing, seems to present the best features for this 
portion of the receiver. 

To protect the diaphragm from rusting the japan of ferrotype 
sheets, or the tin of common tin plate are favorite methods, between 
which there is not a great deal to choose. From a magnetic stand- 
point, ferrotype leaves something to be desired, and from a magneto- 
acoustic one the writer has often wondered why a spun diaphragm 
that was thick in the center, so that a stronger field could be used, 
and thin around the circumference to present as little resistance to 
vibration has never been advocated. 

To build up the permanent magnet from a series of thin flat bars, 
undoubtedly presents the most expensive, but at the same time yields 
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a better, more permanent, more perfect magnetic system. Otherwise 
the design and shape of the magnets is not a matter of great moment 
and is chiefly interesting from the manufacturing standpoint, for 
other things being equal, that design which can be manufactured at 
the least cost is undoubtedly superior. But the shape of the magnet 
must be considered when deciding on the proper temper, for long 
magnets should be somewhat softer than short ones. 

For the pole pieces the most permeable possible iron should be 
secured, and the attachment of the pole piece to the magnet should 
be such as to present an extremely large surface, in order that the 
reluctance of even the smallest air-gap which the best mechanics can 
achieve, shall be reduced to a minimum. This joint should be 
machined and the method of securing the pole pieces to the magnet 
such that when taken apart they may be returned to exactly their 
original position, or otherwise a complete readjustment of the re- 
ceiver is necessary, in order to secure the proper distance between 
the ends of the pole pieces and the diaphragm. One excellent method 
of obtaining this result is to machine the recesses into which the pole 
pieces fit, and to secure them by means of a non-magnetic bolt 
that is slightly tapered and will draw the pole pieces and magnet 
to an accurate bearing. 

From an electrical standpoint, the coil spools should be made of 








FIG. 3I1.—DETAILS OF CONNECTING CORD. 


some non-metal. Some receivers employ a spool made of fibre or 
similar material, while others use spools which are pressed from 
brass or similar sheet metal, but if made of metal the spools should 
be laminated. It is usual to press the spools on to the ends of the 
pole pieces and depend on friction or a slight heading of the pole 
piece after the receiver is assembled to retain them in place. 

The method of attaching the receiver cord to the pole piece coils 
is a point of great structural weakness. Preferably the last few 
turns of the receiver coils should be made of quite heavy wire, which 
is lashed firmly into place on the coil with strong silk. Then leading- 
in wires of about No. 18 or 20 gauge are soldered to the end of the 
coil and extended to the rear of the receiver. Now there is a 
choice of. two methods. Some models carry the leading‘in wire to 
binding posts on the tail piece and then solder them, and attach the 
cord to the posts outside of the receiver. Others secure the leading- 
in wire firmly to a block bolted to the magnet and bring the entire 
cord through a hole in the tail piece and make the electrical con- 
nection at the magnet block. This latter design presents many 
points of excellency, for then the leading-in wires become an in- 
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trinsic part of the receiver mechanism, and when the instrument 
is dissected, are never broken. 

The receiver cord consists of two flexible conductors, which must 
be overlain with the strongest possible braid of flax or cotton. This 
cord should be carried inside of the tail of the receiver and there 
substantially secured to either the case or the magnetic system by 
an extension of the braid, so that under no circumstances will any 
strain be brought upon the conductors themselves. An important 
detail is the receiver cord itself. It must possess the greatest flexi- 
bility and strength and secure good electrical continuity. A.com- 
mon construction uses two insulated conductors composed of braided 
or twisted fine wire; another uses one conductor of stranded wire 
surrounded by a spring wrapping of bronze wire, but this presents 
the objections of considerable resistance and inductance. The 
stranded conductors are universally made of very fine copper or 
copper bronze wire, or what is technically called tinsel, and the 
finer and more numerous the threads the better. The conductor 
insulation is usually made of silk, as preferably to stand the severe 
usage imposed on the cord, but it is desirable to apply some water- 
proofing in order that moisture from damp hands may not affect 
the cord insulation. 

It is the universal practice to use cord tips in connecting the cords 
with the sub-station instruments. The cord tip is usually made by 
inserting a sharpened wire into the end of the cord. This wire is 
turned over into a hook and the tinsel of the receiver cord soldered 
thereto. The tip is then wrapped with wire over which a protecting 
funnel is soldered. The general details of this are shown in Fig, 31. 
Finally the receiver is an instrument of precision and its construction 
should receive the very best machine work in every respect and a 
high degree of finish. A poorly-built receiver is sure to mean large 
maintenance expense and constant complaint from subscribers. 

The adjustment of the diaphragm and pole pieces is the most im- 
The requisites are: First, the diaphragm must be 


portant detail. 
Second, 


exactly perpendicular to-the pole piece in all directions. 
it must be as near the pole piece as possible without any possibility 
Thitd, it must always retain this 
Some 


of coming in contact with them. 
adjustment under all changing conditions of temperature, etc. 
receivers, like the Stromberg-Carlson, arrange the diaphragm to be 
adjustable. Scientifically this is admirable, but is more expensive 
to build and. is a temptation to the curious. Other models grind 
the face of the case and pole pieces exactly flat after the instrument 
is all assembled, and then with a die dish the diaphragm, two or 
three sixty-fotrths of an inch in the center. This is exemplified 
in the American and others. Models using a threaded case, machine 
a bearing on the top of the thread, and fasten a plate or stop on 
the magnetic system, which is brought to a bearing on this shoulder, 
and is supposed to bring the pole pieces into a correct relation to 
a flat diaphragm. Each plan has some excellences and some defects, 
but if carefully made each can secure the desired result. 

Probably the acoustic properties of the diaphragm have received 
less attention than any other portion of the receiver, for as the 
general properties of vibrating plates emitting sound have been 
studied from time to time, investigators have for this reason prob- 
ably concluded that there was nothing left worthy of investigation, 
but this is far from the truth. When any free body like a receiver 
diaphragm is acted on by a force it is set in motion, and the tendency 
is for it to vibrate as a whole, emitting a more or less deep note 
called its fundamental, and also to split up into parts, each one of 
which vibrates on its own account and so produce a series of higher 
notes called overtones. It is these overtones which confer that 
peculiar character whereby we are able to distinguish one musical 
instrument from another, even if all play the same air. In the 
case of the diaphragm the varying magnetic field furnishes the im- 
pelling force and the first tendency is for the diaphragm to vibrate 
as a whole and give forth such a note as depends on its mass and 
There is also a tendency for it to split up into many 
In addi- 


elasticity. 
small parts, each one emitting the note peculiar to itself. 
tion, the problem is still further complicated by the fact that the 
diaphragm is clamped at its margins and by no means free to move 
as it may wish. Such clamping damps out the vibrations which it 
would make if free, and artificially introduces others totally foreign 
to the plate itself. Thus it is seen that there are several causes which 
operate to distort the fidelity with which a receiver can reproduce 
the sound initiated by the changing magnetic field; so the accuracy 
attained is indeed marvelous. Such considerations have led to the 
idea that the ability of the receiver to talk was really due not to a 
molar motion of the plate as a whole, but to a molecular motion of its 
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component atoms, and there is much to support such an hypothesis. 
However this may be, it is generally believed that while a thick 
diaphragm can be made to give a very loud sound the distinctive 
overtones are wanting, there is little crispness and sharpness, and 
it is difficult to understand single words. With a thin diaphragm 
clearness is greatly improved, but at the expense of volume. A 
similar result can be obtained by clamping the diaphragm between 
sharp metal rings set around its circumference, or by dishing it. 
Too thin a diaphragm makes communication appear to be unnatur- 
ally shrill and high-pitched, so one has to steer between a Scylla 
of shrillness on the one hand and a Charybdis of “boomy” volume 
on the other; and in this connection it should not be forgotten that 
all the cavities of the receiver act as resonant chambers which should 
be made as small as possible, and in every design attuned to rein- 
force the fundamental note of the diaphragm. 





Tangential Water Wheel Efficiencies. 





At the recent meeting of the Pacific Coast Electric Transmission 
Association, Mr. George J. Henry, Jr., of the Pelton Water Wheel 
Company, read a paper with the above title and including an account 
of an experimental investigation of the relative values of different 
bucket shapes. The author in order to carry on his investigations 
devised a very complete apparatus for testing impact wheels, and 
took instantaneous photographs of wheels in operation, several of 
which are here reproduced. As will be seen, the paths of the water 
jet and discharge are very clearly delineated, thus enabling defects 
in bucket curvature to be readily detected. One of the interesting 
statements of the paper is concerning the high efficiency which may 
be attained with the tangential wheel, a test of a 750-kw wheel under 
1,923 ft. head, showing an efficiency of 86.2 per cent., the nozzle 
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and gate losses being included. The paper is largely controversial in 
character, but we extract the following portions dealing in a general 
way with the action and efficiency of tangential water wheels. 

The bucket of a tangential wheel does work throughout its entire 
path within the stream lines, and Figs. 1 and 2 give the lines taken 
by the water in three different positions of the bucket: First, at the 
moment of entering; second, at the point of developing maximum 
power; and third, in its final position before leaving the stream. 
To obtain the best possible bucket efficiency it is necessary that the 
water jet be taken up on the bucket surface and brought to as near 
rest as possible with the least loss of energy. This loss will then 
be made up of: 

1. The discharge velocity with which the water leaves the bucket 
with respect to a point fixed in space, which velocity will vary with 
every position of the discharge as the bucket moves. 

2. Air and surface friction inside the bucket. 

3. Imprisoned water in the bucket. 

4. Variation in the stream form, producing erratic conditions of 
impact and flow on the bucket surface. 

5. Displacement of the stream when entering the bucket. 

6. Eddy currents in the buckets. 

7. When the water which does not give up all its energy to the 
bucket (a special case of the condition, 1). 

The following methods of correcting these losses suggest them- 
selves: 

1. If the water moves in a curved path on the bucket surface, 
being taken up on a surface as nearly tangent to the entering jet 
as possible, and is turned through a curve of as nearly 180° as 
possible, still allowing the discharge to clear the back of the next 
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bucket, and the discharge is at the same distance from the wheel 
center at times, the first loss will be kept down to a minimum. 

2. If the water moves in a smooth curved path at all times, as 
shown in the bucket diagram, Fig. 1, and the stream form is re- 
tained, spreading out gradually and encountering no sharp corners 
or angles, and the discharge is thin and fan-like on the sides, and 
the least number of buckets used, then the air and surface friction 
will be a minimum. 

3. The imprisoned water will cause very little loss if the bucket 
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FIG. 3. 


surfaces are smooth and so shaped on the back and front that the 
water, after expending its energy, will freely leave the wheel. 

4. Variations in stream form producing erratic conditions of 
impact and flow will be avoided by carefully following the angle 
of the front and the curvature of the cavity surfaces. 

5. The shape of the cutting edge and the dividing knife, and their 
relative angles to the stream, are the principal causes of the loss 
occasioned by the displaced stream. 

There are still other losses which should form an important con- 
sideration in wheel design, but which are not directly affected by the 
bucket shapes. These are: 

8. Journal friction. 

g. Windage due to the wheel acting as a centrifugal blower. 

10. The losses in the nozzles, gate valves and pipe lines. 

Every water wheel plant has all of these losses to a greater or 
lesser extent, and it is obvious that when 8o per cent. is then obtained 
from an operating wheel, the improvement of any of these, or, for 
that matter, the entire elimination of any single loss, if this were 
possible, would not, to any great extent, improve any wheel’s gross 
efficiency. 
as go per cent. efficiency in laboratory test on buckets only. The 
points to be observed in the determination of the best possible tan- 
gential water wheel bucket are as follows: 

1. Given a certain stream of water at a given spouting velocity, 
this be taken upon the bucket surfaces of just 
catch every particle of water on the dividing 
all on the curved surfaces, and discharge it as 


it is advisable that 
enough buckets to 
wedges and turn it 
just enough velocity (and entirely in a direction at right angles to 
the entering stream axis) to clear the next following bucket. This 
resulting velocity will be the tangent of the discharge angle, multi- 
plied by bucket velocity. 


2. The air and surface friction must be maintained as small as 
possible by the use of a nozzle which will give a perfectly circular 
and solid stream. The bucket surfaces and cutting edges must be 
of a shape which, with a minimum wetted surface, will allow the 
stream, without crowding at any point, to spread out in a thin 
fan-like discharge on each side. The surface must be such that 
the water will not adhere, and as smooth as possible. 

The surface may be ground and polished, or better, ground and 
well painted with a special compound. If all of these points are 
carefully studied out and the front of the bucket properly shaped 
and not cut away too low, the imprisoned water will not cause any 
appreciable loss. 

The windings will also be a minimum if the number and surface 
of the buckets is a minimum. 

The above losses and considerations for their prevention are all 
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of such a nature, and so entirely interdependent that their quanti- 
tative value cannot be predetermined except in a general way. In 
designing a water wheel, however, it is certain that the exercise of 
the most careful judgment is necessary in the,laying out of the sur- 
faces, so that all the losses, or at least their sum, or total bucket 
loss, will be kept down. Thus, if too much bucket surface be allowed, 
we increase both surface friction and windage for a given output, 
and if we attempt to cut these down by reducing the surface, we 
crowd the stream, so that eddy currents will occur and the stream 





FIG. 4. 


will not properly discharge from the bucket side, as shown in Fig. 2. 

It will now be seen that it is absolutely impossible to get equally 
as good results from a certain shape of bucket, under all conditions 
of wheel and stream diameter and water pressure, but that to get the 
best efficiency a bucket must be designed for each set of conditions. 
The author believes that there is no such thing as a bucket shape, 
which, by simply enlarging or reducing, may be adapted to any 
set of conditions. Some of the familiar bucket types are grossly 
deficient in the most elementary requirements for efficiency and best 
practical results. 

There is another branch of this subject which is of considerable 
interest, and one, if carefully studied, that leads us to very important 
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FIG. 5. 


the erosion or bucket wear which occurs in every 
plant to a greater or less extent. As stated before, the course fol- 
lowed by a stream of water, after impact on a Pelton bucket, is such 
as to give a discharge almost entirely from the side of the bucket. 
This is shown diagrammatically in Fig. 1, and also experimentally 
The latter shows a stationary Pelton bucket 


conclusions, viz.: 


in Figs. 3 and 4. 
receiving the correct size stream and discharging it from the sides. 
The course taken by the discharge will be slightly different as the 
wheel rotates, but the discharge will always be parallel with the 


entering jet. As a consequence the buckets would wear evenly, at 
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least for a considerable time, until the slight pits, which almost in- 
variably occur, would start local action, resulting in considerable 
wear spreading around these pits. 

It is a fact worthy of notice that erosion met with in hydraulic 
practice is usually of two kinds. First, we have that due to the 
impact of cutting particles, which acts exactly as a sand blast—the 
sharp corners of the quartz sand particles cutting away the material 
of the bucket surface. Secondly, we have a chemical erosion or 
corrosion, occasioned by the escape of imprisoned air or air or 
other gas in solution, which released suddenly under high pressure 
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may carry with it a certain amount of nascent oxygen, which on 
the clean metal surface would promote rapid oxidation. It usually 
starts at any imperceptible inequality in the castings, such as in- 
finitesimal blow holes. The water moving over the surface and 
jumping across the blow hole crater releasés the oxygen of the air, 
possibly more readily than the nitrogen. This gives us a small pocket, 
or blow hole, having clean surfaces from the water friction, filled 
largely with oxygen gas. The oxygen combines with the clean metal, 
forming an oxide coating, which is cleaned off by the water friction, 
which will invariably occur at the slightest change in position of 
bucket. The result is that the oxidizing process is repeated—the 
hole rapidly growing larger. 

We would expect, if the above theory of chemical erosion is cor- 
rect, to find the oxidized pits, as they become larger, increasing 
more rapidly in the direction of the bucket wedge, or creeping to- 
wards the direction from which the stream approaches, rather than 
from it, as the oxygen would naturally be released on the side of 
the pit from which the stream approaches. Such seems to be actually 
the fact where we can obtain an example of chemical erosion inde- 
pendent of mechanical erosion. 

A bucket taken from one of the wheels at the Santa Ana Station 
of the Edison Electric Company after about twenty-seven months’ 
operation, during which it was driving a 750-kw generator from a 
single stream under about 7oo ft. head, showed the oxidized pits 
above mentioned, which are of the color of gun metal—the oxidized 
depressed surfaces being clearly outlined from the smooth steel 
surface over which the water flows. If the erosion of these pits 
were due to eddy currents, the oxidized surface would be removed 
by such erosion. Moreover, if mechanical erosion accounted for 
the pitted surface of most of our water wheels, we would find the 
dividing knife, or splitter, the most heavily worn part. This, how- 
ever, is not the case in most instances, the pitting usually occurring 

in the bottom and sides of the cavities. It will be readily seen that, 
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after these pits grow large enough to alter the course of the water, 
they will completely change the path of the jet in the bucket cavities, 
and we will then have all sorts and kinds of erratic shapes, which 
shapes are in no way governed by the original curves of the buckets. 
We thus find on the same wheel buckets worn through in entirely 
different spots, bearing absolutely no similarity to each other, al- 
though they all started out under exactly equal conditions. 

In water jets carrying imprisoned air, or air or gas in solution, 
due to the high pressure, we would expe $s to find, on relieving this 
pressure, a gas discharge from the outside of the stream. A stream 
under fifty-ft. head, carrying air in solution, is at the instant of leav- 
ing the tip, perfectly clear; an instant later, or about two diameters 
from point of issue, we find a slight enlargement of the stream, which 
the writer believes to be due to the imprisoned gas freeing itself 
on the relief of pressure. This disengaging process continues in this 
instance for about fifteen stream diameters, after which the stream 
begins to again clear up, although at no point is its rigidity or shape 
interfered with. 

Fig. 5 shows yet another example, and under such radically 
different conditions as to lead to the belief that this condition exists 
throughout the entire field of hydraulic practice. This shows a jet 
from a Pelton needle nozzle under a pressure in excess of 1,900 ft. 
head at the plant of the Edison Electric Company in southern Cali- 
fornia. The jet is of a size suitable for developing an overload on 
a 750-kw generator, and the fog or “water dust” immediately sur- 
rounding the jet shows clearly the disengagement of imprisoned 
gas. This is best observable at from one to ten diameters from 
the tip, and is undoubtedly a condition that exists on the bucket sur- 
face, as well as immediately surrounding the jet at point of issuance. 

Figs. 6 and 7 illustrate a needle nozzle under comparatively low 
pressure, and the water dust is here also observable at from five 
to twenty stream diameters distant from the tip. In each of these 
cases the stream is in particularly good focus, and the water dust 
was more clearly observable in the investigations than it is shown in 
the photograph. It is perfectly obvious, if this theory is correct, 
that much of the wear that occurs in the interior of nozzle tips would 
also be explainable. For it is certain that where changes of cross- 
section occur, there is a corresponding change in stream velocity, 
and; when this is not in accordance with the laws of least resistance, 
the oxygen or other gas would be released in exactly the same way, 
causing the pitting surfaces inside of the nozzle tip. In most cases 
in practice we have a combination of chemical and mechanical 
erosion. 

Paint acts exactly as a sheet of paper or rubber cushion protecting 
a piece of glass under a sand blast—the paper or rubber not in any 
way being damaged by the impact of the particles of sand, but where 





FIG. 8 


cut away so that the glass is exposed to the cutting grains, the hard 
surface of the glass or of tool steel will be very rapidly cut. By 
holding your finger under the sand blast, the finger nail is rapidly 
cut away, although the sand makes no impression on the Softer 
skin surrounding it. The observation of this fact led the Pelton 
company years’ ago to adopt a special rule in regard to painting its 
buckets—the paint proving the best possible protection. In fact, 
in regular operating plants, if the buckets are of good design and are 
kept thoroughly painted, they will last an indefinite length of time. 

Figs. 3 and 8 show a Pelton wheel in operation at the point of 
best efficiency, and show that the water impact and discharge all 
occurs vertically under the wheel center and within a very short arc 
of stream contact; that there is no disturbance occurring in the 
stream itself due to the front wall of the Pelton bucket entering the 
stream. 
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Schenectady as an Electric Railway Centre. 


rise in population and industry of a community is afforded 
by Schenectady, New York. From a sleepy town remi- 
niscent of the characteristics of life a century ago, it advanced from 
a population of 13,000 in 1880 to 31,000 in 1900, and 53,000 in 1902. 
This growth is to be almost entirely attributed to the establishment 
there of the main factories of the General Electric Company, and 
the extension of the former locomotive industry by the American 
Locomotive Company. The average number of employees of these 
two companies has advanced from 4,400 in 1891 to no less than 
15,408 the first quarter of the present year. While this great in- 
crease in population would naturally have led to a considerable 
electric railway development, this development has doubtless been 
greatly accelerated through the city being the seat of the greatest 
electrical manufacturing establishment in the world. 
Within the city there are six electric railway lines, running over 
The main supply of power is derived from the 


()*:: of the most interesting examples in the East of the rapid 


22 miles of track. 





I.—TRIBES HILL POWER HOUSE. 
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generating plant of the Hudson River Power Transmission Com- 
pany, at Mechanicsville, 18 miles distant, an auxiliary supply being 
furnished from the steam plant of the General Electric Company. 
The power from Mechanicsville is transmitted at 10,000 volts and 4o 
cycles over two separate lines, one being an air line and the other 
of about double the length, passing through Troy and Albany. 
Upon the completion of the Spier’s Falls generating plant of the 
Hudson River Electric Company, another source of power will 
be available, which power will be transmitted 40 miles to Schenec- 
tady at a voltage of 30,000. 

There is nothing of especial interest in the equipment of the 
Schenectady city lines, but a difficult problem in operation was the 
proper handling of the large number of employees of the General 
Electric Company in the short space of time allowed before and 
after shop hours. This situation has been successfully met by the 
building of a loop at the entrance to the works with the necessary 
storage tracks from which extra cars can be fed into the main line 
without interrupting the regular traffic. In this manner about 3,000 
people are loaded and unloaded from the cars in less than half an 
hour without any apparent discomfort. In order to accommodate 
the large number of employees of the General Electric and American 
Locomotive Companies, who live in neighboring towns, special cars 
are run directly from the works over all interurban lines both 
morning and night. 

It is with respect to interurban roads that Schenectady presents 
the most interesting situation. Four distinct suburban systems 
centering there are now in operation and a fifth is under advisement. 
To the north a double-track road to Ballston Spa and Saratoga, a 
distance of 22 miles, is about completed. To the east, a double-track 
road to Troy, a distance of 16 miles, was completed in March of 
the present year. To the southeast, a double-track road to Albany, 
a distance of 15!4 miles, has been in operation for over two years. 
To the west a connection has been made with the Fonda, Johnstown 
& Gloversville Railroad, making it possible to ride from Albany to 
Gloversville, a distance of 50 miles, without change of cars; while 
to the south a road is contemplated which will extend to South 
Schenectady and Altamont, a distance of 11 miles. 

The northern interurban road connects at Ballston with the line 
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of the Hudson Valley Company, running to Saratoga, thence 18 
miles to Glens Falls, and from the latter place to the southern end 
of Lake George and thence northward to Warrensburg. The Troy 
line connects at Waterford with the line of the Hudson Valley 
Company running northward along the banks of the Hudson to Glens 
Falls, and the Albany line connects with the Hudson and Albany 
third-rail system running to Hudson. Thus from Schenectady one 
can travel by electric car to all of the principal districts in the 
northern Hudson Valley, as indicated on the accompanying map. 

The recently completed line from Schenectady to Amsterdam is 
16 miles long, and forms part, as previously stated, of the Fonda, 
Johnstown & Gloversville system. The main power station of the 
system is situated at Tribes Hill on the Mohawk River, a few miles 
from Amsterdam, and embodies, together with the sub-stations, the 
most advanced practice in interurban work. Current is generated 
at 13,200 volts, no step-up transformers being used. There are 
three generating units, the engines being rated at 1,700 hp and capable 
of generating 2,250 hp. At the former load the steam consumption 
guaranteed is 13/2 pounds, and 18 pounds at the overload. There 
are three sub-stations, one being located in Amsterdam, another at 
Johnstown and the third at Glenville, between Amsterdam and 
Schenectady. The feeders are carried without break from sub- 
station to sub-station, thus giving all cars between sub-stations a 
feed from both ends. 

Each sub-station has three 300-kw converters, which are of the 
General Electric standard type, six-pole, running 500 r.p.m., with 
ventilated fields, open type collector rings, series shunt and equalizer 
switches mounted on machine frames, and other improvements up 
to the date of their manufacture. Each converter is fitted with a 
field break-up switch for use when starting from the alternating- 
current side, and this break-up switch is made double throw, the 
lower throw reversing the normal connections between armature 
and field so that the shunt field winding opposes the magnetism set 
up in the machine by the alternating currents. By this means the 
polarity of the machine is readily reversed when, in starting from 





FIG. 2.—INTERIOR OF TRIBES HILL POWER HOUSE, 


the alternating-current side, the machine comes up with wrong 
polarity—that is, negative to trolley and positive to ground. This is 
a recent improvement over previous practice in which reversing was 
accomplished only by pulling the machine out and throwing it in 
again on the hit or miss principle. 

One 330-kw, three-phase transformer is installed with each con- 
verter. These are of the air-blast type, of shell construction, with 
three sets of coils similar to those of three single-phase transformers, 
but combined in one shell which serves as a common magnetic circuit. 


Primary windings are connected in Y with the secondaries in delta, 
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the primaries being provided with taps for changing the ratio of the 
transformer in 2.5 per cent. steps up to 10 per cent., the secondaries 
being provided with one-half voltage taps in two phases for the pur- 
pose of starting. The converters are started by applying to them 
one-half their normal voltage obtained from one-half of the turns 
of the secondaries of the transformers. One corner of the delta 
is connected through to one collector ring of the converter in either 
the starting or running position of the switch. In the starting posi- 
tion the other two rings of the converter are connected to one-half 
taps in the two sides of the delta adjacent to this corner; in the 
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FIG. 3.—MAP SHOWING ELECTRIC RAILWAY DEVELOPMENT IN THE 
NORTHERN HUDSON VALLEY. 


running position these two rings are connected to the other two 
corners. 

There is also provided between each transformer and the corre- 
sponding converter one three-phase reactive coil. This is designed 
to give a boost of about 30 volts alternating current with full load 
current of the converter leading, and a depression of about the same 
amount with full load lagging. This boost or depression in each 
phase amounts to about 70 volts boost or depression of the direct- 
current voltage. These reactive coils stand over the air-blast cham- 
ber provided for the transformers and are cooled by a small amount 
of air taken from them. 

The high-tension line voltage chosen was the highest standard 
for which the General Electric Company builds generators without 





‘ered in a few weeks. 
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step-up transformers. This pressure, 13,200 volts, is ample for dis- 
tribution from the generating station at Tribe’s Hill to the present 
sub-stations, and for any extensions up to a maximum distance of 
about 25 or even 30 miles from the generating station, which is as 
far as there is any immediate prospect of an extension of this system. 
To take care of the high-tension power at this voltage in the sub- 
stations, three single-pole oil switches of the hand-operated type 
connected through mechanism to one handle on the switchboard 
panel, are provided for the supply of each step-down transformer 
unit. These switches are rendered automatic by the use of current 
transformers, relays and tripping coils, no high-tension fuses being 
used. Similar switches are also provided for cutting in or out either 
or both of two transmission lines to each sub-station, these switches 
being provided for each end of each of these lines. These, however, 
have not been utilized, as it has been considered preferable to put 
some of the cost of the second transmission line into the first, thus 
rendering the one transmission line more nearly infallible. 

The line between the generating station and the Amsterdam sub- 
station is in operation twenty-four hours per day—all day for the 
railway and all night for lighting service. On this account a rather 
novel expedient was here tried, consisting in the use of four trans- 
mission wires for a three-phase circuit, one of the four being a 
spare, and connected to knife switches at each end so that any one 
of the other three line wires may be cut out at both ends and replaced 
by the spare wire. It is anticipated that by this means one wire 
may be killed in case of a punctured insulator, a cross or a break, 
and service may be continued by means of the spare wire. As this 
part of the line follows the track and may be reached from a tower 
wagon, it will be possible to replace an insulator or make other 
repairs on the dead wire while the other three are in use. 





The Fireproof Cars for New York Underground. 


Sixteen of the new cars proposed for the Interborough under- 
ground road in New York are ready and thirty more will be deliv- 
It is expected that by the end of next month 
two cars- will be received each day until the rolling stock necessary 
for operation of the tunnel has been received. A partial account 
has already appeared in these columns. The bodies of the cars will 
be sheathed with copper. The floors will be of two thicknesses of 
hard maple, with asbestos fire felt between them. The floor sheath- 
ing will be of one-quarter-inch asbestos board, which will cover the 
whole under surface of the car body. The under surface of the car 
directly over the motors will be sheathed with sheet steel one-quarter 
of an inch thick. The motor and the control cables will be incased 
in woven asbestos insulation, and asbestos molded forms will be 
used to cover certain parts of the machinery, and these forms will 
be attached to the car floor with brass screws. 

A perfect system for the insulation of all incandescent and heater 
wires has been devised. They will be incased in flexible metallic 
conduits, and each lamp will be attached to a ventilated cast iron 
outlet box, and all heaters are incased in asbestos-lined metal boxes. 
Metal sheathing will be used in the platforms and all the switches 
and fuses are mounted on a marble switchboard, which is placed in 
a steel compartment outside of the car. Sixteen incandescent lamps 
will be placed in the ceiling of each car and twenty-four electric 
heaters will be used in addition to one in the motorman’s compart- 
The dimensions of the cars are as follows: Length over 
length of car body over corner posts, 42 ft. 
The seating capacity of each 


ment. 
the buffers 51 ft. 2 in.; 
7 in.; width over sills, 8 ft. 334 in. 


/ 
car is fifty-two persons. The problem of the best method for the 
exit and ingress of passengers has not been entirely — settled. 


At first it was proposed to adopt, in addition to the door at each 
end of the car, an appliance to operate sliding doors in the center of 
the car. This system was adopted some time ago on the elevated 
railroad of Boston, but was not an entire success there. 

The cars now being received are being fitted for service on the 
Second Avenue line and the general plan of the car as to exits had 
to be substantially the same. When the time comes for the actual 
fitting of the cars to be used in the subway there is likely to be some 
modifications of the upper body of the car to provide for quicker 
discharge of passengers. 

One decided improvement will be made in all the new cars to 
prevent jamming of passengers while leaving and getting on the 
platforms. Instead of the swinging gates operated by the brake- 
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man, there will be fitted sliding doors. All the cars will be vesti- 
buled and the guard will stand inside and open and close the doors 
by a single motion of a lever, driving each door its full width into 


each car. 





Recent Electrochemical Developments. 





LABORATORY RESISTANCE FURNACES, 

Two new electric resistance furnaces for laboratory work were 
patented on August 16 by Mr. August Eimer, of New York City. 
One type (Fig. 1) is for baking or heating small articles, such as 
crucibles and appliances used by dentists, etc., the main feature being 
the simple construction of the furnace which consists of relatively 
few parts that may easily be taken apart. On a permanent base 
plate an integral housing of dome shape is fitted; heating resistance 
wires are placed within Jongitudinal holes in this dome. A plate with 
grooves in which other resistance wires are embedded is provided 
to slide within the furnace upon the base plate. On this plate a 
shelf or support rests for the articles to be heated; this support is 
formed integrally with the front cover plate of the furnace so that 
both are removed together. 

The second type patented by Mr. Amend is a sectional furnace 
for use in chemical analysis and for other purposes in which heat 
is to be applied either progressively or over a given sectional area. 
For this purpose a plurality of separate resistance wires is arranged 
so that any one or more sections of the furnace may be cut in or out 
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various investigators have attacked this problem in various ways. 
A patent granted-on August 18 to Mr. Ignaz Szirmay, of Budapest, 
Hungary, describes a process which belongs to that large class of 
methods in which apparently inert substances are added to the elec- 
trolyte. His electrolyte is a solution of zinc sulphate, to which 
dextrose is added, together with a mixture of sulphates of aluminum 
and magnesium in certain proportions. The electrolyte is stirred 
to bring continuously fresh zinc ions to the electrodes. The deposit 
thus obtained is said to be-a pure, homogeneous coating of zinc, 
free from blisters and adhering so tenaciously on sheet iron and 
sheet steel that it does not peel off, if these sheets are afterwards 
mechanically deformed. 





Precautions for Safety of Underground Travel. 





President Orr, of the New York Rapid Transit Commission, has 
written to Chief Engineer Parsons the following letter, relating to 
the Paris subway catastrophe: “An accident, attended, unfortunately, 
with a large loss of life, has occurred in the underground railway 
in Paris. Apparently this accident was, in the first place, due to 
some derangement of the electrical machinery, thus setting fire to 
the train. According to the newspaper accounts many people, how- 
ever, lost their lives through suffocation at the stations some dis- 
tance from the point of accident. In accordance with the rapid 
transit act and the contract, the equipment is to be furnished by the 





FIG. I.—RESISTANCE FURNACE, 


of circuit. The furnace is of an elongated trough-like form and 
is composed of opposite side sections of refractory material with 
corresponding longitudinal base and cover sections. Each set of side 
and base sections is provided with a resistance wire. Any two or 
more of the wires of these sections may be connected in series or 
may be disconnected at will, to provide heat to any extended or 
restricted portion of the apparatus. 
ARC FURNACE FOR EXTRACTING ZINC FROM ITS ORES. 

A patent was granted on August 16 to Dr. C. F. T. de Laval on 
the distillation of zinc from its ores, and especially from zinc-lead 
ores, by means of an electric furnace of the well-known type in which 
the radiant heat is used from an arc placed over the material to be 
melted. As shown in Fig. 2, the pulverized ore is introduced at one 
end of the longitudinal furnace chamber, so as to form a pile or stack 
sloping towards the other end of the furnace, where the arc is pro- 
vided by means of two opposite carbons passing through the walls. 
By the action of the radiant heat upon the sloping surface of the pile, 
the non-volatile ingredients of the ore melt and flow down the slope 
into a basin just below the arc, from which they are removed through 
an outlet. As this melting and running down takes place, new sur- 
faces of the stack are constantly exposed to the heat radiation. 
Simultaneously with this operation, the metal vapors mixed with the 
generated gases escape from the sloping surface and pass out of 
the chamber through an outlet above the arc. These vapors are 
then condensed by any suitable means. 

If the pulverized zinc ore has not been previously roasted, it is 
preferably mixed with iron ore, while the ingredients are dry, the 
whole being afterwards moistened if required. The object is to 
eliminate the sulphur in the non-roastad zinc ore in which the zinc 
occurs as zine sulphide. 

ELECTRODEPOSITION OF ZINC UPON IRON AND STEEL. 

The difficulties involved in the production of a good and firmly 

adherent deposit of zinc on iron and steel are well known and 


FIG, 2.—-ARC FURNACE FOR DISTILLING ZINC, 


contractor, and for which the operating company is primarily re- 
sponsible. This, I understand, is also the method followed in Paris. 
Although the responsibility for the equipment and any accident that 
may arise will fall upon the company, nevertheless I wish that the 
commission should exercise its right of supervision to the fullest 
possible extent, to the end that every precaution shall be taken 
by the contractor and the operating company to reduce the chances 
of accidents to the minimum. 

“I wish, therefore, that you, as chief engineer of the board, would, 
at your earliest convenience, ascertain all the facts in connection with 
the Paris accident, and also ascertain whether, in your judgment, our 
contractor and the operating company are making proper provisions 
against a repetition of such accident, or such other accident as may 
be foreseen and be prevented. When you have gathered together all 
the information that you can upon the subject, I wish that you would 
make a report.” 

In this connection, it may be stated that Mr. L. B. Stilwell, saw 
the importance of this provision before its necessity was emphasized 
by the Paris calamity. The lighting of the rapid transit subways will 
be effected by circuits and have no relation to those employed in 
operating trains. For this purpose there has already been installed 
a plant of three 1,250-kw alternators, driven by steam turbines. 

A dispatch from Berlin, of August 19, says: “Lessons taught by 
the recent disaster on the Paris underground railway are being ap- 
plied by the Ministry of Public Works. Orders have been issued 
to: the officials of the Berlin underground and overhead railway to 
light all tunnels by wires wholly disconnected with the motor cur- 
rent, and to install apparatus enabling train hands to break the 
terrific current anywhere and thus stop trains approaching the scene 
of an accident. The officials are also ordered to stop the overcrowd- 
ing of cars.” Another dispatch from Paris, of August 20, says: 
“Employees of the Metropolitan Railway Company held a meeting 
to-day, at which they discussed the accident on the line of the com- 
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pany on August 11 in which about 100 persons were killed. A 
resolution was adoptéd declaring that the company was responsible 
for the catastrophe. The resolution also demanded that certain 
changes should be made in the plant and the staff of the company, 
and asked for the removal of the Prefect of Police and the Prefect 
of the Seine Department. These officers are accused in the resolu- 
tion of granting special privileges to the company.” 


ee 


New Telephone Patents. 
SELECTIVE SIGNAL ATTACHMENT. 

Selective signal devices heretofore proposed have been of such a 
character as to require either special construction for the bells or 
special arrangement of circuits at the subscriber’s stations. A 
patent has recently been issued to Mr. B. Hamilton, of Lawrence, 
Kan., however, for a purely mechanical attachment to the ordinary 
bridging bells of a party line which renders the whole operative 
upon a selective basis. Fig. 1 shows a view of the device with the 





FIG, I.—HAMILTON SELECTIVE SIGNAL. 
cover removed and mounted in position upon the face of the bell 
box. Normally the notched projecting arm engaging the bell rod, 
holds it in a mid-position, clear of the gongs, and this arm is re- 
strained in its movement by a disc within the case. Thus even 
though ringing current be put upon the line, the hammer cannot 
strike the gongs. The attempt of the hammer to respond to such 
ringing current does, however, serve to move the arm sufficiently 
to allow the disc locking to begin a rotation upon its axis, being 
impelled by the main spring and controlled by the escapement. An 
impulse from the hand generator at any station thus will start all 
the locking discs synchronously. 

The arbors of the discs at the various stations carry pointers which 
proceed over dials, while the discs themselves have notches in 
them so placed with reference to the pointers that a free movement 
of the bell hammer is permitted at any station at just such time as 
all pointers indicate the corresponding number. Having started the 
discs, the subscriber watches his pointer. When this indicates the 
desired number he again turns his magneto, whereupon he signals 
the desired station and that only. 

SPECIAL BUSY TEST FOR PARTY LINE SWITCHBOARDS. 

It has been proposed by some to do away with the usual code 
letter or number to designate the stations of party lines and instead 
to provide each line with a number of multiple jacks in each section 
of switchboard to provide one for each station. With this scheme 
each station is given a number just as though upon a direct line. 
However, the ordinary busy test applied necessarily to all lines to 
provide against interference from other lines serves to prohibit any 
calls between stations of the same line. This is the case, because 
when the line is made busy at the answering jack, the multiple jack 
of the desired station being interconnected, tests busy, receiving 
the test current from this answering plug. Mr. J. J. O’Connell, of 
Chicago, has overcome this defect by providing a countermanding 
tone test which becomes superimposed upon the busy test whenever 
the test plug and the answering plug are of the same pair of cords, 
and the jacks protected and tested are of the same line. The patent 
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for this circuit has been assigned to the American telegraph & 
Telephone Company. 
VISUAL SIGNAL. 

Another patent recently assigned to this same company is one 
describing a novel electromagnetic signal, of which W. W. Dean 
is the inventor. This signal is well shown in Fig. 2. As may be 
seen in the plan view, the body of the signal is formed by a return 
pole-piece of U-shape, within which the coil and core are located and 
the ends of the legs of which carry the armature trunions and the 
signal face. The armature consists of a sheet steel frame with a 
tapered projection shaped to extend the range of the magnetic pull. 
The target of the signal forming one side of the armature frame is 
cf aluminum and is dished to extend out through the signal face for 
a considerable distance to facilitate observation at an angle. Con- 
tact points carried by the armature are provided to form connections 
for supplementary audible signals. 

TWO PROTECTIVE DEVICES. 

An addition to the regular scheme of protection from stray cur- 
rents has been made by A. B. Stetson, of Malden, Mass. This is a 
line short-circuiting device. Complete protection up to the present 
time has embodied three elements—a sneak current heat coil, a link 
fuse and between these electrically, a carbon plate, open space cut- 
out. Mr. Stetson’s addition is that of a short-circuiting cut-out 
connected to line outside the fuses. This is a thermal device which 
when subjected to an arcing due to a high potential, releases and 
short-circuits the line. For example, suppose one side of a line 
crossed with high potential; after the usual protective devices asso- 
ciated with that side of the line have operated, an arcing will occur 
across the short-circuits and thence through the open space cut-out 
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FIG. 2.—DEAN VISUAL SIGNAL, 


of the second side of the line, whereupon the fuses of that side will 
go, completely separating the station from the line. Similar short- 
circuiting devices are placed at the central office, but these have the 
additional feature of grounding the line. 

A very different apparatus is the protective device of A. Stiles, 
of Martinsville, Ind., although it also serves to separate the line 
and station. Mr. Stiles provides a plug and socket cut into the 
line to form a portion of it and adapted to be disengaged from 
cach other by means of a hand rope. This manual separation of the 
plug and socket during storms allows the line wire to fall to the 
earth and become grounded. 

A NEW RECEIVER. 

Mr. W. W. Dean has been granted a patent for details of con- 
struction of a receiver. The most notable feature is the provision of 
a hard rubber terminal block secured to the magnet near the poles. 
This is so designed as to allow of firm and strong electrical con- 
nection between the coils and cords. The Kellogg Switchboard & 
Supply Company have beén assigned the patent. 
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CURRENT NEWS AND NOTES. 





SIGNS AS STREET ILLUMINANTS.—The growing use of 
electric light signs has caused legislation on the subject, as in Lon- 
don some time ago in regard to “flashers,” which were restricted. 
The owners of electric signs above the sidewalk in Chicago have 
now been officially notified that their signs must be kept alight until 
11 o’clock P. M. or the licenses will be revoked. 





LOCATING MINERALS ELECTRICALLY.—The long list of 
patents on electrical means for locating minerals received another 
addition August 18 in a patent issued to George I. Leonard. One 
earth electrode is of copper, and the other of iron. The ground 
in which the former is located is saturated with a solution of sul- 
phate of copper, and the ground surrounding the latter saturated 
with a solution of sulphate of iron. An ammeter is placed in series 
with a wire joining the two electrodes, the reading of which is 
stated to be proportional to the resistance of the earth between the 
electrodes. 

ST. LOUIS TROLLEY ACCIDENTS.—As seven deaths per 
month by street car accidents have been the average in St. Louis 
during the present year, the City Council has appointed a special 
committee to ascertain whether they have been due to the lack of 
stringent laws, the non-enforcement of the present laws, the lack of 
efficient brakes and fenders, the carelessness of the motormen and 
conductors, or the employment of incompetent men by the street car 
companies. The introducer of the motion stated that he had been 
in five street car accidents himself in four weeks, and was convinced 
that, in many cases, carelessness alone was the cause. 





TELEGRAPH WIRES ON RAILROADS.—A telegraphic dis- 
patch from Anderson, Ind., says: “The probability of conflict in 
the West between the Pennsylvania Railroad Company and the 
Western Union Telegraph Company is suggested in the statement 
of Secretary John P. Sears, of the Anderson Club, who has re- 
turned from New York. Mr. Sears said he met Vice-President 
Baker, of the Postal Telegraph Company, who told him that the 
Postal would enter this city and others along the Pennsylvania Rail- 
way system west of Pittsburg at the close of this year by supplanting 
the Western Union along the Pennsylvania system. Mr. Sears also 
reports Mr. Baker as saying that notice will soon be given to the 
Western Union to get its lines out of the way along the Pennsyl- 
vania Railway system west of Pittsburg.” 

TROLLEYS IN SPAIN.—Consular Agent A. E. Carleton, of 
Almeria, calls attention to a concession to be granted for the build- 
ing of an electric tramway between Mondariz and Porvino. A sec- 
ond section is to be constructed later. This will extend the line to 
Vigo. The entire length is to be 23 miles, almost equally divided 
between the two sections. The first is to be 10.5 miles, the other 
12.5 miles. The power is to be obtained and transmitted from two 
waterfalls on the River Tea, between Mondariz and Puenta Areas, 
and from a waterfall on the River Mino, about 15.5 miles from the 
middle of the line. The force at the first falls is 268 hp at the 
turbines, and of the second 1,375 hp. As the road requires only 375 
hp the remainder will be used by various industries in the enterpris- 
ing town of Vigo. The consular agent also reports that another 
electric tramway is to be built at Linares. 

CONTROL OF WIRELESS TELEGRAPHY.—A cable dispatch 
from Berlin, August 14, says: “The deliberations of the wireless tele- 
graph congress, just closed, will, it is believed, result in a death blow 
to the ambition of the Marconi system to monopolize the business. 
There is authority for stating that the congress declared unanimously 
in favor of making wireless telegraphy the business of the various 
governments as inland telegraphy is now regulated in Europe. 
Recommendations to that effect will be made to the various govern- 
ments represented at the congress, particularly by the British dele- 
gates. The opinion expressed by the German papers upon the conclu- 
sion of the congress is that the German system is far superior to Mar- 
coni’s for long-distance signalling. It is understood that a subsequent 
congress will give effect internationally to the recommendations of 
the present conference.” This reads very much like an attempt to 
grind some German axe at Marconi’s expense, and everybody else’s. 
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OMAHA ELECTRIC LIGHTING.—The City Council of Omaha, 
Neb., will shortly ask for bids for street lighting in the territory at 
present covered by gas and gasoline lights. The contract with the 
gas company will expire January 1 next. The contract with the 
electric light company has nearly two years to run before its ex- 
piration. It is stated that the Omaha Electric Light & Power Com- 
pany will offer to furnish 1,300 arc lights at $70 per year each instead 
of their present agreement of 500 arc lights at $94.50 each. The 
electric light company will ask for a ten-year contract as one of the 
conditions for this new rate of service. Considerable objection to 
a long time contract is expressed by some of the citizens. The posi- 
tion which the gas company will take has not yet been disclosed, 
but it is expected that very sharp competition will prevail when the 
matter is brought up for consideration, which probably will be early 
in September. Several large water power electric transmission 
schemes are being considered by local and outside capitalists for 
supplying light and power in the cities of Omaha, South Omaha, 
Council Bluffs, Iowa, and other points within easy distance, and the 
citizens of Omaha expect to receive great benefit by means of the 
cheaper power thus available. The street lighting contract will no 
doubt be somewhat influenced by the proposed transmission plant. 
The Omaha Bee and World-Herald oppose a ten-year contract, and 
while admitting that the price of $70 per year for street arcs offered 
by the present company is reasonable at the present time, it is con- 
tended that in a few years the cost of production may be considerably 
reduced, in which case the city would not receive the benefit if it 
is bound by a long-term contract. 





WIRELESS TELEGRAPHY IN JAPAN.—In a recent letter, 
Mr. Samuel S. Lyon, United States Consul at Kobe, Japan, states 
that Japanese warships equipped with wireless telegraph apparatus 
have sent and received messages to and from Japan at a distance of 
about fifty miles. Since the great value of wireless telegraphy has 
been fully demonstrated, the system will be further extended at an 
early date by the Japanese Navy Department. An English journal 
at Kobe states that the necessary plant is now being erected for the 
establishment of communication by wireless telegraphy between 
Miesaki, in Nagasaki prefecture, and Sharyo Island, off Kelung, 
Formosa, a distance of about 850 miles. The installation was com- 
menced in January last and the expenditure on the enterprise is esti- 
mated at about $20,000. Mr. Saiki, an engineer in the Department 
of Communications, is in charge of operations at Miesaki, and the 
instruments are now well on the road to completion. The station 
at Sharyo was commenced in March last, and is in charge of Mr. 
Ichimura, an engineer in the same department. Experiments with 
wireless telegraphy, it seems, have been continuously made by the 
Department of Communications and by the Navy since 1896. The 
experiments were first made with satisfactory results over a distance 
of eleven miles and afterwards between the shore and ships in Tokyo 
Bay, a distance of over twenty miles. The system of wireless teleg- 
raphy employed in Japan is stated to differ materially from the 
Marconi system. An application of Signor Marconi for letters 
patent on his inventions in Japan was refused and the system now 
being established between Formosa and Kyushu has been developed 
by a Japanese inventor. 





ACETYLENE AT ST. LOUIS FAIR.—At the annual meeting 
in Chicago of the International Acetylene Association, the Committee 
on the St. Louis Exposition reported that they had called on the 
Exposition officials and found it impossible to induce them to ap- 
propriate any money for a separate building for acetylene; also that 
it was impossible for the manufacturers to exhibit the acetylene 
generators in operation in any of the buildings of the Exposition 
company. The committee were informed that if the acetylene gen- 
erator manufacturers would make a proposition in definite shape 
as to how much they would contribute for the erection of an acetylene 
building and its maintenance in the grounds of the Exposition com- 
pany, the matter would be presented to the directors of the Exposi- 
tion company for consideration. The committee found it impossible 
to secure a sufficient number of pledges for financial support, so that 
they were unable to push the matter. further. Through the efforts 
of the Union Carbide Company, a separate space has been set aside 
in the manufacturers’ building for the use of the manufacturers of 
acetylene, and a certain space to be lighted by acetylene gas by a 
pipe from an outside plant has ‘been arranged for. 
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TELEPHONIC INTELLIGIBILITY .—It is alleged that the tele- 
phone employees in Paris have discovered that French is more easily 
understood over the telephone than English. In telephoning between 
Paris and London during a storm conversation in English is im- 
possible, but French is easily understood because it has not so many 
sibilant sounds and unequally accented syllables. 


A LONG ELEVATED TRAIN.—The ten-car train that took 
the Twenty-third Regiment to Manhattan Beach about a fortnight 
ago is said to have been the longest train of electric cars that had 
ever been run on an elevated road. The train was made up of 
ten motor cars. Each car had four 60-hp motors—forty motors in 
all. These forty motors were all connected on the circuit, giving 
the train a propelling power equal.to 2,400 hp. It will be remembered 
there were some very long electric trains on the elevated road at the 
Chicago World’s Fair in 1893. 


ELECTRICITY FOR LONG TUNNEL.—The construction offi- 
cials of the Denver, Northwestern & Pacific Railway have decided 
to do away with the inconvenience from smoke in passing through 
tunnels. “We have about made up our minds,” said D. H. Moffat, 
“to take our trains through the James Peak tunnel by electric en- 
gines. The great length of the tunnel will make it almost impossible 
to keep it clear of the smoke and foul air that steam engines make. 
Electric power will solve this problem to a nicety.” The tunnel will 
be two and a quarter miles long. 

CONTROL OF BLACK SEA CABLE.—Referring to the troubles 
in Turkey and the statement made by the Constantinople corre- 
spondent of the London Times that, besides demanding the execu- 
tion of reforms in Macedonia, Russia also demands the concession 
of the Black Sea cable, now held by the Eastern Telegraph Company, 
a British concern, the officials of the company explain that the con- 
cession was granted by Russia, who reserved the right to take over 
the cable at the end of a certain period. Consequently, the alleged 
demand upon Turkey is unnecessary. The company expects that 
Russia will grant compensation for taking over the cable. 





WIRELESS TELEGRAPHY AT THE YACHT RACES.— 
Three different systems of wireless telegraphy are being used in 
reporting the international yacht races which are now in progress 
off Sandy Hook. The result, as far as we can learn at present writ- 
ing, is practically what would occur on a single Morse wire if three 
different offices tried to send messages at the same time. One sys- 
tem is tuned, but is said to be knocked out of tune frequently by 
the higher pressure of one of the other systems, and the third con- 
tributes largely to the general discord. We are informed, how- 
ever, that one of the systems is, notwithstanding these serious draw- 
backs, rendering fairly good service. After the races are over we 
shall be better able to compare results, and draw conclusions. The 
situation reminds us of the difficulty, sometimes experienced, of 
“getting a word in edgeways” when others monopolize conversation. 
It is said that actually no fewer than nine wireless transmissions 
were being tried out the first day of the races. 

INCREASE IN TELEGRAPH RATES.—Orders have been 
issued from the executive departments of the Western Union and 
Postal Telegraph Companies in New York abolishing the 20-cent. 
rate on ten-word messages sent between New York and Philadelphia 
or Baltimore. Twenty-five cents is now charged. The 20-cent 
rate had been in force for about ten years, and was started at a 
time when the competition between the telegraph companies was 
very keen. A Western Union officer said that the increase in the 
rate was made necessary by the cost of sending and delivering a 
message. He said that the cost to the company of a message was 
about 22 cents, and therefore thousands of dollars had been lost by 
the low rate. Simultaneously with the increase in the telegraph 
rates comes the announcement of the Bell Telephone Company of an 
increase in its charges for telephone service between New York and 
Philadelphia. The new rate is 75 cents for three minutes’ service 
and 25 cents for each additional minute, as against the old rate of 
65 cents for three minutes or less and 20 cents each minute there- 


after. 


GERMAN GALVANIC BATTERIES.—Mr. O. J. D. Hughes, 
U. S. Consul-General at Coburg, Germany, says: A new German pat- 
ent relating to galvanic batteries of the class which is composed of a 
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series or plurality of separate dry cells has been issued. The im- 
provements cover the production of a battery which is capable of be- 
ing kept in store, of being transported in an absolutely dry condition, 
and of being rendered fit for use at a moment’s notice by the intro- 
duction of a suitable liquid or electrolyte into the separate cells con- 
stituting the battery. The object aimed at appears to have been 
secured by certain novel features of construction and combinations of 
parts. The dry cells consist each of a zinc or other metallic cylindri- 
cal electrode, and of a carbon electrode having a cylindrical or pris- 
matic cross-sectional area placed within the metallic cylinder. The 
space between the two electrodes is filled up with blotting paper or 
other suitable material capable of absorbing the electrolyte. <A 
plurality of these cells is arranged within a suitable socket or frame- 
shaped casing, the cells being separated from each other and the sur- 
rounding casing by asphalt or other insulating material. When re- 
quired for use the covers are removed from the cells and filled up 
with the blotting paper soaked with any convenient electrolyte, such 
as ammoniac solution, etc. The covers are then replaced and the bat- 
tery is ready for use. Insulating rings at the open ends of the cells 
or zinc cylinders prevent short-circuiting of the cells by any over- 
flowing electrolyte. 


GERMAN STANDARD GAUGE ELECTRIC ROAD.-—Mr. 
Frank H. Mason, United States Consul-General at Berlin, says: 
“Berlin has entered definitely upon the employment of electrical 
traction for suburban service on the State railways of standard gauge. 
Since the middle of May experiments have been in progress on the 
line from the Potsdamer Railway Station in Berlin—the focal point 
of suburban traffic within the city limits—to Gross Lichterfelde, a 
distance of 51% miles. These experiments having proven entirely 
successful, regular traffic was begun on July 15 with trains of three 
cars each, which depart in each direction every ten minutes and are 
permitted by ordinance to make a speed of 60 kilometers (37.2 miles) 
per hour. The current is supplied from the southwestern power 
station of the already existing circular railway (Ringbahn) and is 
transmitted by third rail and contact shoe. Each train is made up 
of one second and two third-class cars, each 63 it. long by 9 ft. wide, 
and which weigh—all three together—128 tons and seat 200 pas- 
sengers. The second-class car is at the middle of the train and car- 
ries no motor. Each third-class car carries a motor at one end and 
these, being put at the front and rear of each train, enable it to 
run forward or backward as desired. The cars are new and as 
handsomely finished as their purpose would justify. They are 
equipped with heating apparatus for winter and would be considered 
comfortable and up-to-date even in the United States. The opening 
of this line is noteworthy because it marks the beginning of a general 
change from steam to electricity for the important and rapidly 
growing suburban service of Berlin. So comfortable, rapid and 
convenient have the electric street railway connections become—es- 
pecially the overhead and subterranean line which was opened in 
February, 1902—that aside from all considerations of economy the 
steam lines are constrained to go over to the new, clean, convenient 
and more economical system of traction in order to hold their traffic 
and secure their business for the future. A second line, which leads 
to Cépenick—several miles distant up the Spree—is in process of 
conversion to electricity, and will inaugurate the new method of 
traction during the summer.” 





LETTERS TO THE EDITORS. 
Water Wheel Tests. 


To the Editors of Electrical World and Engineer: 

Sirs.—Our attention has been called to one of your recent issues, 
in which appears a note on the subject of the Mill Creek station of 
the Redlands plant of the Edison Electric Company, near Los An- 
geles, Cal. The impression that might be produced on a reader of 
this note is that the Pelton wheel there referred to as in competi- 
tion with another wheel was lacking in efficiency. I feel sure that 
you would not wish your readers to be misled in regard to this 
point, and therefore take pleasure in stating that the Pelton wheel 
at the above station showed in efficiency measurements made by in- 
dependent engineers, an efficiency of 86.2 per cent, whereas the ef- 
ficiency of the other type of wheel was materially below this amount. 
The tests on the latter wheel were conducted by Mr. Samuel Star- 
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row, of the Douglas Building, Los Angeles, and Prof. Hoskins, and 
those on the Pelton wheel by Prof. Leconte, of the University of 
California. 

I am authorized by the Edison Electric Company to state that 
such orders for water wheels as they gave for other than Pelton 
wheels were placed before competitive measurements of any kind 
were made on the wheels, and before the plant was put in service 
operation. We trust that you will do ourselves and your readers 
the justice to publish these statements so that there may be no 
misconception in regard to the results obtained by Pelton wheels. 


Geo. J. Henry, Jr., 
Chief Engineer, Pelton Water Wheel Co. 


SAN FRANCISCO, CAL. 


ep 


DYNAMOS, MOTORS AND TRANSFORMERS. 





Hunting of Alternating-Current Machines.—Horxktnson.—A paper 
communicated to the Royal Society, England. The phenomenon of 
hunting has received much attention from the practical side; in its 
theoretical treatment it has been ascribed by Kapp and others to 
resonance. The author believes that it is probable that some cases 
of hunting are due to resonance, but thinks that there have been 
cases in which it has been difficult or impossible to discover any 
external disturbing cause of approximately the same period as that 
of the oscillation, and he himself has noted one case of this kind. 
A certain small single-phase synchronous motor hunted violently 
under certain conditions. The period of the oscillations could be 
varied continuously from about 0.35 to 0.45 seconds by an appro- 
priate variation of the self-induction in series with the motor. The 
hunting occurred equally and with the same period with either of 
two different generators working in the same power station, one 
being three times the size of the other. It was clear, therefore, that 
in this case, at any rate, hunting was not due to resonance, but to 
some essential instability in the motion of the motor itself. In order 
to explain this instability, attention is called to the fact that there 
is a term in the equation of the torque, dependent on the velocity, 
whereas in Kapp’s equation it is assumed that the torque is de- 
pendent only on the relative position of motor and generator and 
not on their velocity. If the coefficient of velocity be positive, the 
amplitude of the oscillations continually decreases, but if it were 
negative, though even very small, the oscillations would constantly 
increase and the motion be essentially unstable. Systems are not 
unknown in which the coefficient is negative; Watt’s governor is 
such a system, the oscillations of which are given by a cubic equation, 
the two complex rods of which have positive real parts and corre- 
spond to constantly increasing oscillations. The author states that 
there is no doubt that the motion of a synchronous motor is under 
certain conditions another instance of the same thing. The author 
then investigates mathematically a case in which the motor has a 
permanent magnet or saturated field and is working against a 
constant load, assuming first.that the field is unaffected by the oscil- 
lations and afterwards also taking the disturbance into account. He 
then investigates the damping effect of the damping coils of copper, 
or “amortisseurs,” which are put around the field coils of the mag- 
nets. The result as far as damping is concerned, is the same whether 
this additional copper is put into a separate short-circuited winding 
or into the field coils. In the latter form it assists in reducing the 
ordinary losses in these coils. From the equations which he gets 
he deduces the following conclusions: Increased fly-wheel effect 
always results in better damping owing to the increase in the period. 
Increasing the self-induction has the same effect and it also works 
in favor of stability by diminishing the coefficient of instability. For 
a fixed field excitation, the damping term is about proportional to 
the square of the load; the more the machines are loaded, the better 
they will run in parallel. If with a constant load the field current is 
diminished, more stable running is obtained. If the resistance to the 
induced currents in and about the pole-pieces be diminished, the 
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Sprinklers for Underground Roads. 





To the Editors of Electrical World and Engineer: 

Sirs :—Regarding the recent accident on the underground railway 
in Paris, it is suggested that a carefully laid out sprinkler system 
should be installed on all subways and tunnels. 

The pipes should be so placed that the risk of breakage arising 
from a collision or otherwise would be nil. It is also suggested that 
subways should be at least dimly lighted at all times, and that these 
circuits should be separate from the operating lines. There should 
be a guarded walk between stations to say nothing of the absolute 
elimination of wood and other inflammable material wherever 
possible. Geo D. Hate. 


damping effect first increases to a maximum and then diminishes. 
It is possible, therefore, to carry the application of “amortisseurs” 
too far, which is obvious if one considers that a coil of no resistance 
around the pole-pieces would completely destroy all variation of 
induction and all the damping effect which depends on such varia- 
tions.—Lond. Elec., August 7. 

Commutator Diagram.—CraMER.—The author experimentally in- 
vestigated the sources of error in the commutator diagram. If the 
voltage of a direct-current machine measured directly is compared 
with that calculated from the number of windings and the mean 
voltage obtained from the commutator diagram, there are always 
found several per cent. difference, the directly-measured voltage 
being the greater. The sources of error in the taking of the field 
curve are first that the voltage between the auxiliary brushes is not 
constant, but oscillating; secondly, that between brush and commu- 
tator segment there is a considerable contact resistance which is 
subject to change, as the strength of the current is different in the 
different positions. Both of these causes combine to bring about 
the result that a voltmeter does not show the true value of the poten- 
tial of a coil, but a lower one. The author investigates the first point 
mathematically and comes to the conclusion that the action is such 
as if there was a pure direct current in the voltmeter circuit, super- 
imposed upon which is an alternating current. The latter has a 
wave form of a rather complicated nature, which can perhaps be ex- 
pressed by Fourier’s series. This pulsating voltage can be shown 
by connecting two instruments in parallel to the auxiliary brushes, 
one of which depends on the principle of polarization and the other 
on the caloric or dynamometric principle. These instruments will 
show different readings, for which the author gives several examples. 
3y connecting a condenser capacity in parallel with the voltmeter, 
the pulsations of the current can be damped, so that the differences 
in the readings of the instruments become considerably smaller. 
The author then investigates the contact resistance of the brushes 
and gives a table of values of the latter, with different current 
strengths.—Zcit. f. Elek., July 26. 








LIGHTS AND LIGHTING. 


REFERENCE. 


Bremer Arc Lamps.—An illustrated description of the Westing- 
house Bremer type of this lamp, a large number of which are in use 
in various places in England.—Lond. Elec., July 31. 


POWER. 


Central Electric Power Stations for Gold Mines.—Kt1rKLAnp.—A 
paper read before the Mechanical Engineers’ Association of the 
Witwatersrand. The author states that for stamp driving, the steam 
engine system lacks flexibility and in the early stages of working a 
mine, the engine is frequently loaded to only a fraction of its maxi- 
mum power; it is, therefore, very inefficient, while with the electric 
drive the power can be subdivided and new motors procured as addi- 
tional stamps are needed. The author thinks that another disad- 
vantage of the steam-driven mill is the necessity of placing the 
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engine and boiler house close to the mill, which is a bad arrange- 
ment, as the mill ought to be lecated with a view to proximity to 
the mine, ample supply of water and sloping ground, while the engine 
house ought to be located near a railway to permit of economical 
handling of the coal. Electric driving solves this difficulty, as the 
power house may be situated in any convenient place, and power 
‘transmitted to low-speed motors in the mill, which drive the cam 
shafts by belts, each motor driving 10 or 20 stamps. The number of 
stamps in operation can in this way be varied to suit the supply of 
ore, coal, labor, etc., as desired. The mill provides a fairly steady 
load, and by permitting the use of large generators, renders the 
plant more economical than if small-sized generators are used for 
other sections of the work only. It helps also to solve the under- 
ground hoisting difficulty, as the variable load is not felt so severely 
by the generators as it would be if the steady load provided by the 
mill were absent. In the discussion following the paper the relative 
economy of Corliss engines and turbo-generators was considered and 
tables with sets of tests are given. The article with the discussion is 
abstracted in Lond. Elec. Rev., August 7. 

Motor-Driven Horizontal Boring Machine.—A short article de- 
scribing a recent English construction, which has been especially 
designed for operations on large field magnets. It is so arranged 
that it can stand inside of the magnet frame and swing round from 
the center to the various positions required on the ring. The con- 
struction is such that holes can be bored by the machine either 
parallel to the base or at right angles, without removing the machine 
bodily. Power is furnished by a 5-hp motor, which is fitted with a 
switch by means of which the speed can be varied from goo to 1,350 
r.p.m. This, with the changes provided in the machine, has been 
found ample for all purposes. The machine has a slow feed motion 
for cutting and a quick motion for return.—Lond. Eng’ing, August 7. 


REFERENCE. 


Electric Power in Plowing.—Guartni.—An illustrated description 
of various methods for the application of electric power to the driving 
of large plows. The statement is made that it is possible to plow 
about 10 acres in 10 hours, with furrows 35 cm. deep, and using only 
90 kw-hours.—Elec. Rev., August 8. 


TRACTION. 


Trackless Traction.—Stoprawa.—A long article dealing first with 
the history of the subject of traction over ordinary roads, by electric 
power from overhead wires. A description is then given of a recent 
installation for the purpose of conveying daily up to 200 tons of 
limestone for a distance of 1.5 km. The overhead construction con- 
sists of wooden masts supporting two line wires of profiled copper. 
The motor car carries two trolley poles, which are so constructed 
that the car can go to a distance of 3 to 4 meters to the side of the 
line wires, without slipping the contacts. Thus the train can pass 
any other vehicle on the street. Each of the two shafts is driven 
by an electric motor of normally 17.5 maximum 25 hp. By com- 
pletely utilizing the weight of the motor car, as adhesion weight, it 
has become possible to draw loads of 4 to 5 times the weight of the 
car, which is 5.62 tons. The speed of the loaded train averages 
6 km. per hour. The consumption of current is dependent on the 
condition of the road. Under unfavorable conditions in the spring, 
the consumption was 15 to 20 amp. for the empty and 25 to 30 amp. 
for the loaded train of about 22 tons, at 550 volts in the central 
station. The yearly average is expected to be far below these 
figures. It is calculated that this method of hauling the limestone 
represents a saving of 45 per cent. over hauling by teams.—Elek. Anz., 
July 5, 12, 10, 26. 

Distribution System for Switching Yards.—An article outlining 
a plan which has been devised for use on suburban electric divisions 
of large railroads where there are large switching yards at the 
terminals. Locomotives for heavy trains require from 1,500 to 2,000 
amp. at from 500 to 700 volts, and if the ordinary overhead system 
is used the contact of the collectors would have to be so large 
that a very heavy superstructure would be required. On the other 
hand, if the third rail is used its danger in such a place is consid- 
erable. The proposed system contemplates the erection of pillars 
supporting horizontal, overhead I-beams perpendicularly to the track, 
and spaced about 7o ft. apart. Current is taken from them by 
means of an elongated shoe or skate over 70 ft. long, carried on the 
top of the locomotive. In order that the locomotive may span from 
one I-beam to another it must be considerably longer than ordinarily ; 
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it is believed that it would not have to be longer than an ordinary 
American passenger car.—St. R’y. Jour., August 8. 

Newcastle, England, Power Station—RosstcNot.—A paper read 
before the recent meeting of the Municipal Electrical Association of 
England. The current is furnished for traction purposes. Steam is 
produced in eight Lancashire boilers, feeding four generating sets. A 
fifth set of 3,000 hp is being added. The engines are coupled directly 
to compound-wound, direct-current dynamos. One engine is of the 
triple-expansion, high speed type, giving an output of 400 kw; two 
others are of the compound, low-speed type with Corliss gear, each 
giving 635 kw, and the fourth is of the triple-expansion, low-speed 
type with Corliss gear, giving 1,300 kw. There is also a motor- 
driven booster for charging a battery of 1,500 amp.-hour capacity. 
The author gives a detailed table of the total cost per unit for gen- 
erating energy, including all labor, materials, maintenance, capital 
charges, depreciation and management expenses, worked out on 
the basis of 7,000,000 units per annum.—Lond. Elec. Eng., July 24. 


Steam and Electric Railway Returns —EMErsonN.—A comparison 
between the total income account of all the electric railways in the 
United States, as shown by the recent Census Reports, with that of 
one of the steam railroad lines, the Pennsylvania Railroad, whose 
total earnings and operating expenses do not differ greatly from the 
aggregate figures of the electric railroads. The percentage between 
operating expenses and gross earnings is more favorable for the 
electric railways than for the Pennsylvania Railroad. The author, 
however, does not place much value upon any lessons taught by an 
operating ratio, as this varies with the location and physical condi- 
tions of the country through which a road passes. Moreover, the 
Pennsylvania Railroad is known to charge betterments largely into 
operating expenses. The writer then considers the item, “Other 
Income,” which is considerably larger for the Pennsylvania Rail- 
road than for the electric railways, and the “fixed charges” which 
are also larger. The surplus after payment of charges is consid- 
erably larger for the Pennsylvania Railroad, while the capitalization 
is smaller. Other comparisons are made.—St. R’y. Jour., August 8. 


Interurban Railway Development in Great Britain —PortTer.—A 
long article, in which the author first gives statistics of the invest- 
ment in electric tramway enterprises in the United Kingdom, and 
shows that since 1896 the investment in electric traction has in- 
creased $205,000,000. Of this amount, $52,000,000 represents muni- 
cipal tramway investments. For a long time the construction of city 
and interurban tramways was strangled in Great Britain by an 
act passed in 1870 which provided that tramway enterprises should 
have a life of only twenty-one years. This gave rise to deterioration 
during the last years of the franchise, and bad service, which en- 
couraged municipal enterprise. Interurban roads, however, have 
been under private ownership. The author then considers the 
general subject of electric railway construction, and first gives par- 
ticulars of some of the private tramways in London. After dis- 
cussing other tramway systems he takes up the difficulties caused 
by the inability of the magistrates of the different cities to unite 
harmoniously in constructing through systems between towns. An 
act called “The Light Tramways Act” was passed recently, which in 
some respects is more favorable for free enterprise than the Tram- 
ways Act of 1870. There are certain clauses in the new act, how- 
ever, which permit the steam railroad companies to offer formidable 
opposition to the construction of an interurban electric railway; 
instances of this kind are given—St. R’y. Jour., August 8, 15. 


REFERENCES. 


The Present Condition of Electromobile-Building—Lorewy.—A 
long, illustrated article. The author divides the electromobiles into 
three classes, namely, those which use a battery alone as source 
of motive power, those which have an explosion motor which drives 
a dynamo, to which a buffer battery and the motors are connected in 
parallel, and those in which the energy supplied by the explosion 
motor is sent directly from the dynamo into the electric motor. The 
principal representatives of each class are described, and a number of 
them illustrated. Data about the weight of the battery, the per- 
formance, etc., are given. A section is devoted to a description of re- 
cent American types of storage cells for automobile purposes.— 
Zeitsch. f. Elek., July 26, August 2, August 9. 

Rotherham, England, Tramways and Power Plant.—An illustrated 
description of a recent addition, consisting of a high-speed, three- 
cylinder, compound, enclosed, forced-lubrication engine of 600 ihp, 
when condensing, coupled direct to a compound-multipolar generator 
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capable of giving 320 kw at 460 to 520 volts as a shunt machine, 
and 500 to 550 volts as a compound machine, at 340 rev. per min. 
Trial results and steam consumption of the engine are given in de- 
tail—Lond. Elec. Times, August 6. 

New Central Station and Electric Installations of the Brussels’ 
Tramways.—The first part of an article describing the new central 
station at Anderlecht. The boiler-room equipment and the steam en- 
gines are described in this part.—L’/ndustrie Elec., July to. 


Cost of Power at Newcastle——An article containing an itemized 
cost of power station operation in Newcastle, England.—St. R’y. 
Jour., August 8. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Economy of Fuel in Electric Generating Stations —McLarEN.—An 
abstract of a paper read before the English Inst. of Mech., Eng. The 
author deals with the difference in steam consumption between con- 
densing and non-condensing steam engines. He considers that en- 
gines fitted with their own condensers have a great advantage over 
those exhausting into one main serving several engines, and states 
that by the former method usually a saving of 5 to 10 per cent., due 
to the better vacuum, is obtained. He states that the steam losses 
in electric generating stations are wholly due to valve or piston 
leakage, especially the former. This applies more specially to con- 
densing stations using engines fitted with piston valves; unless these 
are very carefully looked after heavy leakage is likely to occur, the 
steam passing directly to the condenser. He thinks that many sta- 
tion engineers do not appear to realize how serious this loss may be, 
and allow their piston valves to run in a very leaky condition. He 
recommends most careful attention to this subject——Lond. Elec., 
July 31. 

Refuse Destructor at Hackney, England.—An illustrated article, 
containing a description of the house-refuse destructors, which are 
used to supply a large part of the steam for the generation of elec- 
tricity in the Hackney Municipal Electricity Works. The plant con- 
sists of twelve destructor-cells, arranged in three groups, each group 
having a central supplementary combustion and_ dust-depositing 
chamber. There are three large water-tube boilers fired by the de- 
structor gases, built for a working pressure of 250 pounds per sq. 
inch. The average amount of refuse destroyed was 120 tons per 
day; the value of the steam supplied to the electric station is placed 
at about $11,300 per year, but the plant was not able to use a con- 
siderable amount of the steam supplied by the destructors. Detailed 
results of a steam test of the destructors and kilowatt-hours gen- 
erated during the test, are given. The kilowatt-hours per ton of 
refuse burnt amounted to 55 ., with engines non-condensing, and 
88.6 with engines condensing.---Lond. Elec. Times, July 23. 

REFERENCES. 

Electricity Supply and Methods of Stimulating Demand.—PantTon. 
—A paper read before the English Municipal Electrical Association, 
entitled, “Some Observations on Electricity Supply and Methods of 
Stimulating Demand.” It deals with conditions obtaining in Eng- 
land.—Lond. Elec., August 7. 

Electric Light and |Waterworks Plant.—An illustrated description 
of the plant at Kamloops, B. C. The plant is used for lighting. 
Power is furnished by a tandem-compound engine, belted to a 120- 
kw composite-wound, single-phase alternator, of 125 cycles, 1,000 
volts, running at 1,070 rev. per. min.—Canad. Elec. News, August. 


WIRES, WIRING AND CONDUITS. 


Heating of Underground Cables—HuMANN.—An article illus- 
trated by a number of diagrams in which the author gives the re- 
sults of an investigation of the heating of cables of different con- 
structances, placed underground. The tests were carried out with 
a view to find the constants for the construction of a table, in or- 
der to determine the maximum current which could safely be car- 
ried by such cables. He first investigated single-core, asphalted lead 
cables and lead cells with iron-band armatures for low-potential 
currents. He finds the constant for both kinds of cables about the 
same, the average value being 0.018. The current strength for sin- 
gle cells is therefore equal to the square root of the following frac- 
tion: the product of the admissible rise in temperature and the 
cross-section in sq. millimeters, divided by the above-mentioned con- 
stant. He recommends allowing more than 15 deg. C. rise of tem- 
perature. He also finds that strongly-insulated cables cannot be 
loaded as much as those with a thin layer of insulation. A table is 
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also given with the results for armored concentric and “biconcen- 
tric’ cables, and for armored double and triple-covered cables. The 
author has also carried out tests with high-potential cables, for 2,000, 
5,000, 10,000 and 15,000 volts, the constants for which are given in 
tables.—Elek. Zeit., July 30. 

Electric Power Regulations in France—The text of the Electric 
Power Regulations made by the government of the French republic. 
High-pressure installations are defined as those with direct-cur- 
rent of over 600 volts, and with alternating currents equal to or “un- 
der” (apparently meaning ‘‘over’) 120 volts. Low-pressure installa- 
tions are those using alternating current over multiple wires, “where- 
in the permanent earth connection of one of the wires ensures at 120 
volts the maximum pressure between the other wires and earth.” 
There are four sections, covering in the order named, overhead wires, 
underground wires, tramways and general rules—Lond. Elec., Au- 


gust 7. 
ELECTRO-PHYSICS AND MAGNETISM. 
Hysteresis and Eddy Current Motor.—Kann,—An article in which 
the author describes an arrangement for the utilization of the hys- 


teresis and eddy currents for the operation of motors. The con- 
struction is illustrated in the adjoining figure. Four guiding strips, 
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HYSTERESIS AND EDDY CURRENT MOTOR. 


L, are arranged in the shape of a cross on a board, G, supporting 
the coils, 4, B, C, D, which can slide in the guides. In the center, O, 
of the board there is provided a point on which the cap of a small 
short-circuited armature, K, is fastened. An alternating current is 
sent through the coils in such a way that each two opposite coils 
are traversed in the same direction, and produce together a field 
in their longitudinal direction. One pair of opposite coils, for in- 
stance, C and D, are provided with cores, e. The coils which carry 
the cores are a little further from the point O than the coreless ones, 
in order to make the fields of both sets more similar. If cores of a 
relatively large diameter are taken, a surprisingly strong rotation 
manifests itself. Experiments, however, soon showed that this 
was caused chiefly by hysteresis currents in the iron cores. If in- 
stead of a massive iron rod bundles of iron wire of smaller and 
smaller diameters are taken, the velocity of rotation decreases very 
quickly, until below a certain thickness of the wires it is no longer 
influenced by a further decrease of thickness. The author accounts 
for these phenomena by regarding the coil with iron core as a trans- 
former with a short-circuited secondary of comparatively small re- 
sistance.—Phys. Zeit., July 15; abstracted briefly in Lond. Elec., 
July 31. 

Ionization of Air by Water.—Himstept.—The author found that 
air bubbled through water becomes highly radioactive. The radio- 
activity disappears very slowly, taking several weeks to disappear 
altogether. On conducting the air through a copper tube surrounded 
by liquid air, the radioactivity disappears, but reappears again on 
heating up the tube. There is, therefore, a kind of emanation which 
can be condensed and evaporated, like the radium emanation. The 
addition of a salt to the water makes no difference. Other liquids 
have no effect, with the possible exception of alcohol and nitro- 
benzine, both of which have a rather high conductivity. The trans- 
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mission of the air through a tube filled with moistened glass wool, 
is as effective as bubbling it through water. The author supposes 
that molecules or groups of molecules of air are enclosed in a very 
thin sheath of water, so thin that it does not make them settle down 
like drops of spray and allows them to traverse cotton wool. The 
water might still preserve its great ionizing power and release the 
ionized molecules by the breaking of the sheath. This is in con- 
cordance with Kohlrausch’s theory of electrolytic conductivity.— 
Ann. der Physik., No. 9; abstracted in Lond. Elec., August 7. 


ELECTRO-CHEMISTRY AND BATTERIES. 


The Jungner-Edison Accumulator—Scuoor.—An experimental in- 
vestigation carried out with a Jungner alkali accumulator and an 
ordinary storage battery for the purpose of comparing the two as 
to their behavior during charge and discharge, their capacity, tem- 
perature and concentration changes of the electrolytes and the rela- 
tion between capacity and current strength. The author thinks that 
it is more correct to call the former a Jungner-Edison accumulator 
than the reverse, in so far as the English and German patent offices 
have considerably modified Edison’s patent claims on account of 
Jungner’s objection, and the latter apparently found out before Edi- 
son did that nickel oxide is a depolarizer which can be used on a 
practical.‘scale if it is suitably fastened to a support. The Jungner 
accumulator was composed of 5 negative and 4 positive plates, the 
plates being formed of pockets of perforated nickel-plated sheet 
steel, which contained the active material. The latter is composed 
of nickel oxide for one plate and cadmium or iron in finely divided 
state for the other; they are introduced in a pasty form into the 
pockets. The lead accumulator was constructed with the same 
number of plates and weighed about the same; it was always con- 
nected in series with the alkali cells. The author comes to the fol- 
lowing conclusions respecting the Jungner accumulator: The alka- 
line electrolyte does not change its physical or chemical nature 
during charge and discharge and merely transports the oxygen from 
one electrode to the other; small amounts of liquid are, therefore, 
sufficient. The electrolyte diffuses during discharge from the pores 
of the nickel electrode into those of the cadmium electrode, while the 
density between the plates is not changed. This diffusion is quite 
rapid owing to the small distances between the plates. The best 
conducting alkali does not conduct as well as the best conducting 
sulphuric acid and tends to absorb carbonic acid from the air. The 
proper working of the electrodes is independent of the concentration 
of the electrolyte within comparatively wide limits. The active 
materials have to be carried in pockets and have a bad conductivity ; 
the internal resistance is, therefore, two to three times as large as in 
the lead accumulator. The capacity is influenced by the strength of 
the discharge current to considerably lesser degree than in the lead ac- 
cumulator; the influence of the temperature of the electrolyte on the 
capacity is inconsiderable. The loss of potential amounts to 35 to 
40 per cent., and still more with slow discharges. The efficiency in 
ampere-hours is about 80 and in watt-hours about 65 per cent.— 
Elek, Zeit., August 6. 

Electrolytic Lead Refining.—Betts.—An illustrated paper giving 
details of his electrolytic lead-refining process, which is in operation 
at the plant of the Canadian Smelting Works, Trail, B. C. The main 
feature of the process is the electrolyte, which is a solution of lead- 
fluosilicate containing an excess of fluosilicic acid; it is easily made 
from inexpensive materials, it conducts the current well, is easily 


handled and stored, non-volatile and stable under electrolysis; it, 


may be made to contain a considerable amount of dissolved lead 
while it takes up no impurities, except possibly a very small part ¢f 
iron and zinc. In order to prevent the formation of lead trees ahd 
to obtain a dense, coherent and solid cathodic deposit of lead, some 
gelatine or glue is added in small quantity to the electrolyte; this 
simple means is very effective. Details are given of the plant, the 
operation and the cost of the process, with analysis of the material 
treated and of the refined lead.—Electrochem. Ind., August. 


Chlorine Smelting with Electrolysis—Swtnpurne.—The conclu- 
sion of his paper before the Faraday Society of England, previously 
noted in the Digest. The present issue deals with the question of 
the cost of the process. The author states that all that comes into 
the works is ore and electrical energy, the chlorine goes round and 
round, and no appreciable amount of it is lost, as a leak that would 
show in the balance sheet would suffice to make the works uninhabit- 
able. The iron is, however, apt to contain some oxychloride, and some 
hydrochloric acid is lost in the boiling down of zinc chloride, there- 
fore some chlorine has to be continually added. This is best done 
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by buying zinc chloride. A detailed estimate of the cost of installa- 
tion and working is then given, showing a profit of over 60 per cent. 
on the capital, not including royalties, however, paid to the owners 
of the patents—Lond. Elec., July 24. The whole paper is abstracted 
in Electrochemical Industry, August. 

Electrolytic Apparatus.—PERKIN.—A paper read before the recent 
meeting of the English Faraday Society. The author deals with 
apparatus for electro-analysis, and describes and illustrates several 
forms of platinum electrodes which are comparatively inexpensive. 
One of the forms of the cathode consists of a piece of platinum 
gauze in the shape of a flag, which is surrounded by a platinum iri- 
dium frame roughened by means of the sandblast. The anode is 
made of iridio-platinum wire and bent upon itself in such a way 
that when it is placed in position for electrolysis, an even current 
density is obtained at all parts of the cathode. Apparatus for rotat- 
ing electrodes are also described.—Electro-Chemist and Metallur- 
gist, July. The paper is abstracted in Electrochemical Industry, 
August. 

Electrolysis of Non-Aqueous Solutions.—PAttEN AND Morr.—Ab- 
stracts of six chemical society papers giving the results of experi- 
mental investigation which form separate parts of a systematic attack 
upon the problems of the course and mechanism of electrolysis in 
non-aqueous solutions. The subjects discussed are the role of water 
in the electrodeposition of lithium from pyridine and from acetone; 
the deposition of metallic calcium from alcoholic solutions; the de- 
position of zinc from zinc chloride dissolved in acetone; the deposi- 
tion of lithium from various alcohols; the deposition of sodium from 
a solution of odium iodide in acetone; and a determination of the 
“CR line” for lithium chloride in typical solvents, especially such as 
yield poorly-conducting solutions.—Electrochem. Ind., August. 

Electrical Osmosis——PERRIN.—A paper read before the French 
Academy of Sciences. The author investigated the conditions which 
determine the sign and the amount of electrical osmosjs and electri- 
fication by contact. He arrives at the following results. The nature 
of the liquid has an influence on the osmosis, it being very notable 
with water, less with methyl alcohol, still less with ethyl and less 
yet with amyl alcohol. No osmosis could be observed with benzine, 
terebenthene and ether, not even in ether saturated with water. The 
author concludes, therefore, that the osmosis is intense only in the 
ionizing liquids.—L’Eclairage Elec., July 11. 

REFERENCES. 

Copper Refining.—HormMan.—A detailed comparison of the oper- 
ation of the Great Falls and Anaconda refineries. These two plants 
in the Butte district, one of which uses water power, the other steam, 
treat similar anode-copper by the multiple system of cells. The com- 
parison of both plants is summed up in a table.—Electrochem. Ind., 
August. 

Determination of Carbon in Carbides.—FitzGERALD AND LoomMIs.— 
A description of a method, based on the use of sodium peroxide, for 
the analysis of various electrometallurgical products, more particu- 
larly the carbides, such as those of silicon, titanium, etc.—Electro- 
chem. Ind., August. 

Course in Electrometallurgy.—R1icHARDS.—An account of the course 
of study in electrometallurgy in Lehigh University.—Electrochem. 
Ind., August. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 
' Whenelt Interrupter—Hauser.—The author has found that the 
rate of interruption of the Wehnelt interrupter may be greatly in- 
creased and its starting potential lowered by using dilute sulphuric 
acid and adding to it 20 per cent. of its weight of sulphate of mag- 
nesia. With sulphuric acid solution of 1.05 specific gravity, the 
maximum current is lowered from nearly 40 amp. to 12.5 amp. at 
118 volts, and the starting of the interrupter occurs at 20 volts with 
5-5 amp. A still lower starting current is obtained with a half- 
saturated solution of sodium bichromate, to which 11 per cent. by 
volume of sulphuric acid is added. The interrupter in that case 
works with only 3.5 amp. The starting voltage (50 volts) is, how- 
ever, much higher than in the case of magnesium sulphate. The 
depolarizing liquid used in the Radiguet cell, consisting of 120 grams 
sodium bichromate, 250 cc. sulphuric acid and 720 cc. water, gives 
a starting voltage of 20, a starting current of 12 amp. and a maxi- 
mum voltage and current of 118 and 40 respectively.—Soc. Fisica y 
Quimica, Madrid, May 25; abstracted in Lond. Elec., August 7. 
REFERENCES. 

Power Station Record.—An illustrated description of a new chart 

for plotting the output of a power station. The records are made 
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automatically by a new form of recording instrument, which makes 
a dot on the chart every minute, showing the load in kilowatts. 
At the upper part of the chart the number of generators in use is 
graphically indicated. The temperature is recorded as well as other 
statistics. Diagrams are shown reproduced from the actual prints, 
indicating three average days and one holiday.—St. R’y Jour., 
August 15. 

Electrometer Equations.—Koenic.—An article in which the author 
deduces a graphical method for a simplified solution of equations 
met with in electrometer measurements.—Elek. Anz., July 26. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


REFERENCE. 

New Italian Telephone Law.—MeEyer.—The new law makes a dis- 
tinction between local and long-distance lines. The former are left 
to private or municipal exploitation, while the latter are placed under 
governmental control and maintenance. The government is planning 
the installation of 84 double lines with about 9,100 km. of bronze 
wire, to connect the principal cities and the capital—Elek. Zeit., 


July 30. 
MISCELLANEOUS. 


Destruction of the Water Hyacinth—HeErinc.—In the discussion 
of a paper on the water hyacinth, which is seriously obstructing navi- 
gation in the southern rivers of this country, he suggests destroying 
the weed by means of electricity. He purposes carrying a high-volt- 
age transformer on a boat, grounding one pole in the water and 
connecting the other to a horizontal bar having numerous short ver- 
tical wires attached to it, like a comb; these wires are to be trailed 
over the tops of the plants; the current passing through them into 
the water, it is thought, would destroy the plants.—Proceed. Eng. 
Club of Philadelphia, July. 

‘ REFERENCES. 

Electric Biue-Printing Machine.—Jones.—A_ popular illustrated 
article, describing the construction.—Sci. dm. Suppl., July 18. 

Baking Oven Heated by Electricity—BorHM-RAFFAy.—An illus- 
trated description of a baking furnace 12 ft. long, 10 ft. wide and 
9% ft. high —Elek. Neing. Anz., July 15. 
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New Books. 





Publié par le Bureau des Longitudes. 
Paris: Gauther-Villars. 668 pages. 


ANNUAIRE Pour L’AN, 1903. 
Avec notices scientifiques. 
Price, 1.50 francs. 

This welcome little pink pocketbook is a most valuable vade mecum, 
series of tables, and fund of information. It was originally issued 
under a law of the Messidor 7th, year III, of the French Republic, 
corresponding to the 25th June, 1795, of the Christian era, which 
ordered the Bureau of Longitudes to publish a year-book annually 
“suitable for regulating the affairs of the entire Republic.” The 
Annuaire has been kept going ever since. 

The tables are excellent and they are official for France, which is 
a great comfort. The tables are constantly finding fresh material 
and are becoming more extensive and valuable year by year. Con- 
sequently the Bureau gives notice that in future it will publish 
certain tables and data bienially and alternately, so as to give the in- 
formation required and yet keep down the size of the book. 

There is a full line of graphical, sociological, astronomical, chem- 
ical and physical statistics. At the end there are appendices, one of 
which is a long and excellent article on meteors and comets by M. 
Radau, and another an essay by M. Janssen, on “Science and Poetry.” 

A work by A. Frederick Collins, entitled “Wireless Telegraphy, Its 
History, Theory and Practice,” will soon be published. The various 
chapters are as follows: Ether—Wave Motion—Electric Waves— 
Electric Oscillations—Disruptive Discharge—Inductance, Capacity 
and Resistance—Oscillations—Mutual Induction—Induction Coils— 
Vibrations—Oscillating Current Generators—Electric Wave Action 
—Electric Wave Detectors—Transmitters—Receivers—Auxiliary Ap- 
paratus—Antennz and Earths—Resonance—Syntonization—Wireless 
Telegraphy. Each chapter begins with a brief historical review of the 
subject under consideration; its theory is then treated both physically 
and mathematically ; its experimental investigation follows, the chap- 
ter finally closing with the practical results attained. 
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Prime Movers at the St. Louis Exposition. 





Engines representing 60,000 hp will be installed on the main floor 
of Machinery Hall of the World’s Fair, St. Louis, 1904. This 
showing will embrace more horse-power than ever seen at any ex- 
position in this or in any other country. Fully 40,000 hp will be 
utilized in performing various functions of the Exposition, while 
the remaining 20,000 hp will appear in exhibit form only. An area 
of more than 200,000 sq. ft. is demanded for 40,000 hp employed in 
the Exposition work. This area represents a size greater than many 
of the ordinary blocks of New York City. The total floor area com- 
prised in Machinery Hall and in the Steam, Gas and Fuel Building 
is equivalent to more than nine acres, and already the floor space in 
Machinery Hall alone has been applied for several times over. The 
engines, condensers, pumps, moving machinery and accessories 
making up the power plant will be all installed in the westerly half 
of Machinery Hall. In the easterly section the floor space will be 
devoted to machine tools, the wood-working machinery and fire 
engines and apparatus. 

The chief of the Machinery Department is Mr. Thomas M, Moore. 
This gentleman had charge of the machinery display at the Pan- 
American Exposition in 1901, and at the close of the Buffalo show 
Mr. Moore was called to St. Louis to take charge of the World’s 
Fair Machinery Department. Many of the items of the power plant 
are of foreign origin, and these were negotiated for by Lieut. Godfrey 
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MAIN ENTRANCE MACHINERY PALACE, ST. LOUIS FAIR. 


L. Carden, R. C. S., of the Machinery Department, who spent some 
eight months in Europe under Mr. Moore’s instructions. The idea 
originated with Mr, Moore that power could be secured for the 
Exposition on a strictly exhibit basis, and under his instructions 
the manufacturing establishments of the Old World were secured 
for late types of engines, boilers and other accessories essential for 
a power plant. 

The installation plans are now so well advanced that Mr. Moore 
is able to announce the location points of the principal items com- 
prising the power display. As now arranged the visitor will find 
on passing into Machinery Hall through the central entrance to the 
north, in front and slightly to the left, a 5,000-hp reciprocating steam 
engine. This engine and its base have a total height of 54 ft., 20 ft. 
of which is depressed below the floor level, the remaining 34 ft. 
being elevated above the floor level. Its base occupies a space ap- 
proximately 35 to 45 ft. The foundations for its support cost $6,000, 
and its weight with electric generator is over 500 tons. The approx- 
imate of this unit is $150,000. This engine comes from the works 
of the Allis-Chalmers Company. 

Proceeding to’ the west through the central portion of Machinery 
Hall the visitor will see in succession the following installations: 
A 1,750-hp gas engine from Tegel, near Berlin, Germany; a 600-hp 
high-speed steam engine from Harrisburg, Pa.; a 750-hp medium- 
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speed steam engine from Cincinnati, Ohio; a 1,000-hp slow-speed 
steam engine from Burlington, lowa; a tangential water wheel from 
San Francisco, Cal., operated by water forced through a pipe and 
nozzle at the rate of 1,200 gallons per minute and under a pressure 
of 300 pounds per sq. in. by a steam pump from Jeanesville, Pa. 
This great volume of water under enormous pressure will strike the 
buckets of the wheel and transmit its energy and fall as quietly as 
if poured from an ordinary basin. The water wheel will make 900 
r.p.m. Its speed will be regulated by a governor from Boston, Mass., 
and the flow of water will be measured by a meter from Providence, 
R. I. Next to the west will be found a 3,000-hp gas engine from 
Seraing, Belgium, then an 8,o00-hp steam turbine from New York, 
then a 5,000-hp steam turbine from Pittsburg, Pa., then four 3,000-hp 
reciprocating steam engines; near to the western end of the central 
bay this notable line of engines will end with three 80-hp exciter sets. 

This is but one of the three lines of prime-movers which will be 
installed in the western half of Machinery Hall. The line to the 
north will consist of steam engines largely of European build and 
drawn from the greatest works in England, France, Sweden and 
Germany. The line to the south will, for the main part, be made 
up of gas and oil engines, the products of the great machine shops 
of the world. All types, speeds and sizes will be shown, from the 
little one-half hp gas engine for domestic use to the great 8,000-hp 
steam turbine for the operation of lighting plants and trolley railroads. 

The Belgian furnace gas engine of 3,000 hp is from the same 
builders who exhibited at the Paris Exposition of 1900 a gas engine 
of 600 horse-power, which excited more interest and comment than 
any other individual item in that exposition. Here will be one of 
five times the capacity of the Paris engine. The unit to be installed 
in this exposition covers a floor space about 85 ft. long and 45 ft. 
wide. Its fly-wheel weighs 34 tons, has a diameter of 28 ft. and its 
rim travels at the rate of nearly a mile and three-quarters a minute. 
A mediumssized horse can be driven through its cylinders and its 
two pistons each travel 10 ft. at every complete stroke, and each 
makes 100 strokes per minute. The shipping weight of this engine 
is approximately 300 tons. About 30 tons of coal per day will be 
consumed in the generation of the gas to operate it. 

At the end of the northerly line of engines and in the northwest 
corner of Machinery Hall will be found a French reciprocating 
steam engine of 1,500 hp, with its main shaft making 330 r.p.m., a 
high speed for so heavy and powerful an engine. The French engine 
is directly-coupled to an electric generator built in Paris, which oper- 
ates in parallel on alternating-current arc lighting service with a 
generator built in Belfort, France, and directly-coupled to a tandem- 
compound steam engine (from Mulhouse, Germany) of 1,000 hp 
and 94 r.p.m. 

One hundred ft. to the west of Machinery Hall will be found 
the Steam, Gas and Fuels Building, which covers an area of about 
100,000 sq. ft., and is itself an example of the most modern fire-proof 
construction. In this building will be found great hoppers for storing 
the 4,000 tons reserve supply of coal and mechanical means for auto- 
matically conveying this coal from the cars. to the bunkers and 
from the bunkers to the furnaces and gas plants. The daily con- 
sumption of coal will exceed 400 tons and the total length of the 
automatic conveyers lines will be about three-quarters of a mile. 
Here there will be found boilers to furnish steam and the gas pro- 
ducers to supply the gas for the operation of the engines in Ma- 
chinery Hall. Briquette making, various types of mechanical stokers, 
force draft apparatus, water purifiers and exhibits of items directly 
germane to the subject of steam generation and control will be 
installed in this building. 

The intermural railway will be operated by four items of the 
Machinery Hall power plant, and it is interesting to note that the 
intermural railway consists of a double-track trolley road, standard 
gauge and standard type of open cars. The motor equipment and 
control is furnished by the General Electric Company; the brake 
equipment and control is furnished as an exhibit by the National 
Electric Company; the power plant for the operation of the road 
will be located in the central portion of Machinery Hall and the 
prime-movers in this plant are as follows: 

(1) A 1,500-brake-hp Oechelhauser system gas engine, 100 r.p.m., 
built and exhibited by A. Borsig, Tegel, Berlin, and supplied with 
gas from a producer plant built by Julius Pintsch, of Berlin. 

(2) A g00-hp Corliss type steam engine, 85 r.p.m., built and ex- 
hibited by the Murray Iron Works Company, of Burlington, Iowa. 

(3) A 750-hp modified Corliss steam engine 100 r.p.m., built and 
exhibited by the Lane & Bodley Company, of Cincinnati, Ohio. 
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(4) A 600-hp four-valve steam engine 150 r.p.m., built and ex- 
hibited by the Harrisburg Foundry & Machine Works, Harris- 
burg, Pa. 

The Crocker-Wheeler Company, of Ampere, N. J., will build the 
generators, which in every instance will be directly coupled to the 
prime-movers and deliver current at 550 volts at the switchboard. 

In connection with the water ways it is interesting to note that 
the main one consists of a grand basin with lateral lagoons. The 
water is delivered into this basin from a niche in front of Festival 
Hall and from fountains in front of two ornate restaurant buildings 
which flank the Terrace of States. From these three points it flows 
over cascades, and it is to be illuminated by electric lights placed 
under the lip of each step which breaks the spill. The water is to 
be lifted by three centrifugal pumps built and exhibited by the Henry 
R. Worthington Company. Each pump is planned to deliver 30,000 
gallons of water per minute against a total head and suck of 158 ft. 
Three induction type motors, each of 2,000 hp rating, are to operate 
the pumps. The magnitude of this feature will be better appreciated 
by those who recall that the total water’ moved in the Paris Expo- 
sition of 1900 was about 4,500 gallons per minute and at the Buffalo 
Exposition of 1901 about 7,000 gallons per minute, while here in 
this cascade feature alone we are to move 90,000 gallons per minute. 
The energy required for the operation of this feature equals the 
total energy had from the Niagara power plant by the Pan-American 
Exposition. 
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Electrical Power Installation of a Crane Factory. 





The Industrial Works, of Bay City, Mich., one of the largest 
manufacturers of railroad wrecking cranes in the world, has recently 
added to its electrical power equipment four Westinghouse gen- 
erators and a number of induction motors. In addition to wrecking 
cranes, the establishment also manufactures smaller cranes and 
transfer tables. 

The new generators consist of one 150-kw, direct-current, 110-volt 
multipolar; two 30-kw, 110-volt multipolar, and one 200-kw, alter- 
nating-current, 220-volt, three-phase machine operating at 60 cycles. 
This combination of machines gives a very flexible power system. 
The alternating-current machine is used for power purposes entirely, 
giving the best results for motors located in inaccessible places. 
The large direct-current generator is also used exclusively for sup- 
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FIG. I.—GENERAL VIEW OF ENGINE ROOM. 

plying power, and furnishes current for the operation of cranes and 
transfer tables and testing direct-current motors on cranes. The 
two 30-kw generators are used for lighting. The switchboard ar- 
rangement is such that these two machines may be run either in series 
or multiple, the latter case being desirable when they are usd for 
testing. purposes on a 220-volt circuit. 

The distribution of power and light is accomplished by means of 
distributing switchboards placed in the various shops, these being 
located at some distance from the power house. Communication 
between power house and shops is obtained through an underground 
tunnel, supports being provided in the tunnel for carrying the main 
feed line. In this manner, while all of the main. circuits are con- 
trolled from the engine room switchboard, small individual light and 
motor circuits are at the same time under the control of the foreman 


in the various shops. Fig. 1 shows the main switchboard, one of 
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the engines, and other portions of the engine room equipment. Fig. 
2 is an interior view of the power house, showing the four generators, 
and the jack shaft with its connections between engines and gen- 
erators. The jack shaft with the rope drive is well shown in Fig. 
No. 2. A fact worthy of particular attention is that the shaft may 
be driven independently or simultaneously from either end, it being 
possible to cut off either engine by means of the friction clutches 





FIG. 2.—INTERIOR OF POWER HOUSE. 


2 


shown in the illustration. Each generator is also furnished with a 
friction clutch. Furthermore, either half of the shaft may be run 
separately by removing the plate between the two flanges of the 
solid coupling, shown in the center of the shaft. The system shown, 
while taking rather a large amount of room, is a very flexible one as 
far as the addition of new machines is concerned, and whére room 
is not a very important item. The Industrial Works consider this 
arrangement quite as satisfactory as a direct-connected system. 

Power is transmitted to the jack shaft by means of two engines, 
one a 400-hp. tandem-compound condensing Ham- 
ilton-Corliss engine, connected by a rope drive. 
This engine drives the shaft alone, the other, a 
simple Allis-Corliss engine of 200 hp. being held 
in reserve in case repairs are necessary to the 
larger engine, or for special work not requiring 
full amount of power. 
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The Diesel Oil Engine for Central 
Station Work. 


A departure in central station practice that is 
of particular interest to small stations and to mu- 
nicipal electricians is embodied in a municipal 
plant recently erected in Jewett City, a Connecti- 
cut town, of about 3,000 inhabitants. A cross- 
section of the generating rooms is shown in the 
accompanying illustration. The electrical generat- 
ing apparatus consists of two 60-kw, 2,200-volt, 
60-cycle Westinghouse machines, and the novel 
feature consists of the use of oil engines for fur- 
nishing power. These engines, which were sup- 
plied by the American Diesel Engine Company, 
New York, are of the Diesel type, which in oper- 
ation differs in several particulars radically from 
other types of oil and gas engines. While employ- 
ing the Otto cycle, instead of an explosion at the 
beginning of the working stroke, there is steady 
combustion throughout the stroke. 

During the compression stroke the cylinder contains air only, 
and the temperature due to compression ignites the combustible 
charge without the need of electric spark or ignition tube apparatus. 
The clearance is about 7 per cent. of the cylinder volume, and the 
combustion of the vaporized oil does not increase the pressure caused 
by the compression. 

The valve operating cams are on the wSual secondary shaft driven 
by the main shaft through an intermediate gear. The admission 
and exhaust valves are driven by two of these cams. The movement 
of the admission valve in particular is very slight. The oil is driven 
into the cylinders by compressed air through a series of perforated 
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brass washers, and enters the cylinders in the form of a fine spray; 
an auxiliary air compressor, driven by belt from the engine, supplies 
the air for this purpose. The air which supports the combustion is 
drawn into the cylinder through an automatic mushroom valve, and 
is compressed on the up stroke to between 450 and 525 pounds pres- 
sure per square inch, corresponding to a temperature of about 1,000° 
F. The fuel valve is open for about one-tenth of the working stroke, 
and the fuel is let in and consumed during the whole or a part of 
this period as determined by the action of the governor. At the 
termination of the fuel supply, the resulting gases of combustion 
work expansively during the remainder of the stroke. The combus- 
tion is very complete on account of the large quantity of oxygen in 
the cylinder at the beginning of the working stroke. Any grade of 
crude or fuel oil may be employed in the engine. 

The fuel oil is delivered to the fuel-admission valve by a pump 
driven from the cam shaft. One pump cylinder is provided for each 
of the main cylinders, and back of each is a by-pass valve, which, 
when open, allows the oil to flow again to the suction side of the 
pump instead of to the fuel valves. The length of time that these 
by-pass valves are open is controlled by the governor, which is of 
the centrifugal type. The by-pass valves are opened by three arms 
that are pivoted at one end on a shaft that the governor raises or 
lowers. These arms are operated by connecting rods driven by ec- 
centrics on the pump-driving shaft. By a link connection, the gover- 
nor collar thus increases or lessens the distance between the top of 
the by-pass valve rods and the arms which open them. Upon the 
relative distance between the top of each valve rod and its corre- 
sponding arm depends the length of time the valves are open, and the 
consequent duration of oil supply for combustion purposes. 

After the fuel valve closes, the gases work expansively, and the 
atmospheric and terminal pressures differ but little. The effect of 
the compressed air used to inject the fuel is inappreciable. The 
admission valve is open a constant length of time, but the fuel supply 
is controlled by the governor as just described, so that only at full 
loads is it injected into the cylinder during the entire period that the 
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CROSS SECTION VIEW OF GENERATING ROOM. 


valve is open. It has been stated that the thermal efficiency of the 
Diesel engine runs as high as 38 per cent. 

In general outward appearance the engine resembles the ordinary 
marine type of steam engine. The connecting rod is carried directly 
to a pin inside the piston, as usual in single-acting engines. The 
reciprocating parts are all enclosed within the engine housing, which 
is fitted with detachable plates for easy access. Lubrication is auto- 
matic, a large oil well in the lower part of the housing serving as a 
bath into which the connecting rod crank end plunges at every revo- 
lution. Double fly-wheels are provided for each engine in addition 


to the driving wheel. 
The manufacturers claim an extremely high economy for this type 
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of engine. It is stated that while the best oil engines of the explo- 
Sive type have an efficiency of 16 per cent. and the best gas engines 
an efficiency of 19 per cent., the Diesel oil engine works at an effi- 
ciency of 28 per cent., with the cheapest grades of fuel oil. More- 
over, at partial loads the efficiency is much less reduced, the con- 
sumption at half load being, for example, only 60 per cent. of that 
at full load. “It is further claimed that a brake horse-power-hour 
can be produced on .58 pint of kerosene or .61 pint of Texas crude oil. 





Electric Car Heaters. 





A new style of car heater for large interurban electric cars has 
recently been placed on the market by the H. W. Johns-Manville 
Co. The construction of this heater is similar to their well-known 
heater, which has been on the market for several years, and is used 
in cars having cross seats. Each heater is 30 in. in length and 5 in. 
in height, containing two 34-in. double enameled angle irons held 





FIG. 1.—HEATER. 


firmly in place by reconstructed granite heads or supports located 
at each end of the heater. These irons support the resistance coils 
and furnish superior insulation, thereby preventing short-circuits 
and the cutting out of resistance due to contact formed by sagging 
coils. The casing is very strong and ornamental and will stand a 


foot pressure without injury. 
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FIG. 2.—3-POINT REGULATING HEATER SWITCH. 


In order to meet the increasing demand of large electric cars re- 
quiring a greater number of heaters, the H. W. Johns-Manville Co. 
have enlarged their 3-point car heater regulating switch, increasing 
its capacity to 60 amp., and mounting in the insulating base block 
a Sachs “Noark” enclosed fuse. This complete controlling and 
protective device is now combined and enclosed in an iron box, re- 
quiring less room than heretofore and being absolutely safe and 
reliable under all conditions. Closing the quick-break knife blade 
locks the switch automatically, which is necessary before the cover 
of the box can be closed; and any movement of the regulator handles 
is prevented until the knife blade is released. 
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Electric Dumbwaiters. 





The Navy Department has ordered from the Otis Elevator 
Company an electric dumbwaiter, with push-button control, to 
be installed on the United States receiving ship Hancock. The 
car will run from the galley on the lower deck to the mess-room on 
the upper deck, with a third landing at the deck intermediate. The 
rated capacity of the dumbwaiter will be 250 pounds at 75 ft. per 


minute, and the car travel will be 30 ft. 
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Nelson Loose Pulley. 


This loose pulley is somewhat of a departure from the average 
attempt at producing a satisfactory loose pulley for the high speeds 
to which they are subjected. The sleeve, fastened to the shaft, pro- 
vides for the bearing surface not only by it$ increased diameter but 
also by having in each end a bearing for the pulley. 

The ordinary loose pulley hub is too short and the diameter of 





FIG. I.—iLOOSE PULLEY. 
the shaft too small to provide sufficient bearing surface to prevent 
the belt tension forcing the oil from between the surfaces and nearly 
all failures of loose pulleys can be justly attributed to this cause. 
As, however, the oil is retained in any bearing by the capillary at- 
traction, and forced out by the pressure on the bearing, it is obvious 
that there must be provided some means of producing sufficient 
capillary attraction to prevent the oil being pressed out from between 
the surfaces; or, the capillary attraction remaining the same, there 
should be provided sufficient bearing surface so that the pressure 
per’square inch will be reduced to an amount where it is incapable 
of forcing out the oil. It should be noticed that in this pulley the . 
oil chamber is between the bearing surface and the shaft, so that 
centrifugal force assists lubrication, and as the higher the speed the 
greater this force, lubrication is greatest when most needed. 

The makers claim that in these pulleys the film of oil interposed 





PULLEY, 


FIG, 2.—PARTS OF 
between the bearing surfaces is so thick that at no time is there a 
metal-to-metal contact, and the pulley thus virtually floats on the 
oil and no wear is perceptible even after years of use. This pulley 
is, in addition, so constructed that it is impossible for either the oil 
to get out or dust to enter. The oil, therefore, remains clean and a 
perfect lubricant, ‘so that but very little of this is required. 

Aside from the above the makers state that in every other feature 
this pulley is equally desirable. Its oil tightness prevents its throwing 
oil on the belts. Its design is such that it does not wear the shaft 
and needs but little oil. It is noiseless, runs very easily and requires 
but little power. While this pulley, as above indicated, is not entirely 
new, it is, nevertheless, comparatively unknown, as it has been made 
for five years without being advertised, but the present makers, the 
Wilmarth & Morman Company, of Grand Rapids, Mich., were 
attracted by its remarkable record, and having purchased the patents 
have now taken up its manufacture. 


NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—The stock market reacted 
from the improvement in prices noted last week, the short interest 
having apparently covered while investor buying and support from 
large interests were both suspended at the higher range of values. 
The undertone, however, was good. Some stress has been laid on 
the probability of much higher rates for call money when the crop 
moving demands for funds appear, and the rather backward state of 
corn is cited as a reason for speculative hesitation. Foreign in- 
terests have realized largely on their recent heavy purchases of se- 
curities in the New York market. There was a general weakness 
in the electric and traction lists. General Electric closed at 162, this 
being a net loss of 3 points, and a rally of one point from the lowest 
price of the week, the highest being 16834. Westinghouse, com- 
mon, was steady at 170, and preferred closed at 175, a net gain of 
5 points. In the tractions, Metropolitan Street Railway led in the 
declines, closing at 113%, and Brooklyn Rapid Transit at 44, being 
net losses of 13% and %, respectively. Western Union closed at 
83%, a net loss of % points. The following are the closing quota- 
tions of Aug. 25: 


NEW YORK, 

Aug. 18 Aug. 25 Aug. 18 Aug. 25 
American Tel. & Cable...... 77 79 General Electric. ........... 168 162 
American Tel. & Tel........ 136 Hudson River Tel........... i = 
American Dist. Tel.... ..... 25 25 Metropolitan St. Ry......... 116 112% 
Brooklyn Rapid Transit ... a 4536 N. E. Elec. Veh. Trns........ 6% vs 
Commercial Uable. ....... "* sae Mie Oy, BUR. c0bs vdbe ous 
Electric Boat. .. .... ..... 15 rere 154 és 
Electric Boat pfd. . soe 40 Western Union Tel...... ... 83% 8444 
Electric Lead Reduction.. . 14 1% Westinghouse com.... ..... 170 165 
Electric Vehicle... ac ae 6 Westinghouse pfd........... 175 170 
Electric Vehicle pfd.. ‘ ll a 

BOSTON. 

Aug. 18 Aug. 25 nl, 18 Aug. 25 
American Tel. & Tel .. .... 136 134 Western Tel. & Tel. pfd.. 83 80 
Cumberland Telephone.... .. os Mexican Telephone......... x 1 
£dison Elec. Illum.......... 238 a New England Telephone... 126% 123 
General Electric............. i68 162% oe} Se reo 2344 2146 
§Vestern Tel. & Tel ......... 13 13 Mass. Elec. Ry. pfd...... . 80% 79 

PHILADELPHIA. 
Aug. 18 Aug. 25 aug. = Aug. Bo 

American Railways ........ 43 < PRGA. THOOGON. . «2... csccess 
Elec. Storage Battery .. oa 57 DRED, TABOUEIS. o6cccccvencees Ta rd 
Elec. Storage Battery pfd. 5746 57 Phila. Rapid Irans......... 13 a 
Elec. Co. of America. . By 8h 


CHICAGO. 
Aug. i8 Aug. 25 
Central Union Tel. ......... «-. me 
Chicago Edison......... 


National Carbon pfd........ 
Metropolitan Elev. com.. 33 


Chicago City Ry.... ........ 170 165 Union Traction ............. ; 
Chicago IS saa35s.05 4s oe JAS 123 Union Traction pfd......... 30 
National Carbon.. ...... .. 23% 26 


ROCHESTER (N. Y.) TROLLEYS.—The Rochester Railway 
reports as follows for the year ended June 30, 1903: 





1903. 1902. 

COONEE 66.6 v0s 6S GPA RE RO RGES ODS SOAS CRT ae AR Ne $1,291,369 $1,044,006 
BOON os ice VN ENS Gt 84 ees eee se Oslo sind aE 692,931 572,983 
Rib) nc: ag tht Ue acer uena mate inne a Keo are aie e es $598,438 $471,023 
UNE TGCOIRE ac chia isc ieE PES 55 oe 842s sre hea Hs 32,983 24,216 
RE ADMIRE. 5 Ls anor ese kt ea aOR accepts aes $631,421 $495,239 
BS EE TORE ETS ERE E RE EET RES ee ee 392,882 313,540 
{ ‘itaiataaacike pa ean 
BORER: ova ch ftr bene dS EA Pi RASA Oe $238,539 $181,699 
CRITI. Bick’ backed on tA MeO RN DANES 3 ard 156,250 54,110 
ONIN. «65:5 ty cea Reale a0 ea oe bale e Soe pe sg eae $82,289 $127,589 


CENTRAL AMERICAN TELEGRAPH.—Some attention has 
been attracted, according to the New York Times, to a sale of Cen- 
tral and South American Telegraph, which had not been dealt in 
previously since August, 1895. It took the full brunt of the fall 
intervening in one leap from 122 to 95, making a decline of 27 be- 
tween sales. In the interval it had paid 50 per cent. in dividends, 
which have been undisturbed all through the troubled times. There 
was no news about it, and the fair inference is that the seller sold 
for the usual reason—he preferred the money to the stock. Pos- 
sibly the stock may be thought to have sympathized with other 
Mexican properties which have suffered in price even although their 
prospects were improving, not only with Mexico’s but exceptionally 
through benefits of anticipation of currency reforms. 





DIVIDENDS.—The directors of the National Lead Company have 
declared the regular quarterly dividend of 134 per cent. on the pre- 
ferred stock, payable September 15. The Columbus (Ohio) Railway 
Company has declared a quarterly dividend of 1% per cent. on its 
common stock, payable September 1. The Chestnut Hill Railway 
Company, Philadelphia, has declared a dividend of 114 per cent. on 
its-common stock, payable September 4. The Philadelphia, German- 
town & Norristown Railway has declared a dividend of 3 per cent., 
ne September 4. 


~ Commercial Intelligence. 


THE WEEK IN TRADE.—Satisfactory reports of trade con- 
tinue to be received from all sections of the country. The weather 
and crop conditions are favorable. In the Northwest, Southwest 
and South buyers are energetic and reports from these quarters are 
as good if not better than a year ago. In the East, fall jobbing has 
started in well. Retail trade is seasonably quiet and collections are 
reported backward in a number of instances. Crop developments 
as a whole are favorable, improvement being noted especially in 
cotton and spring wheat, and to a smaller extent in corn. Among 
the industries there were few changes of importance. One of the 
notable developments is the general softening of pig iron prices fol- 
lowing the heavy buying of the past two weeks. A feature of the 
week was the selling to the leading interests of the last remaining 
large area of iron ore lands in the Northwest hitherto unplaced. 
The lumber trade is active in the West and North. In the East it 
has not yet recovered from the depression produced by labor trou- 
bles, which are now, however, drawing to a close. Railway earn- 
ings for the first half of August showed a gain of II per cent in 
gross returns as compared with last year, while additional reports 
as to the fiscal year ending June 30 indicate a gain in gross receipts 
for the year of about 9% per cent and a net of 4 per cent over 1902. 
The copper market was active throughout the week, and prices 
were marked up. The improvement in the financial markets, it is 
stated, has brought about a complete change of sentiment, and con- 
sumers both here and abroad bought freely for spot as well as for 
future delivery. The closing prices are 134@13%c. for Lake; 13@ 
13%4c. for electrolytic; 1234@13c. for cathodes, and 121%4@12%c. for 
casting stock. There were 166 business failures during the week 
ending August 20, according to Bradstreets’ returns, against 160 
the previous week, and 181 in the corresponding week of last year. 


SHAW ELECTRIC CRANE CONTRACTS.—The Shaw Elec- 
tric Crane Company, of Muskegon, Mich., has lately secured a num- 
ber of contracts through Manning, Maxwell & Moore, 85 Liberty 
Street, for electric crane equipments, to be installed in various new 
plants and additions to plants. The new shops of the Southern Pa- 
cific Railroad at Los Angeles, Cal., are to be installed with a 30-ton 
Shaw crane to be operated by a 35-hp. motor. The new plant at 
Astoria, Long Island, of the Astoria Steel Company, is to have a 
50-ton crane driven by a 65-lip. motor, also a 5-ton one to be oper- 
ated by a 6-hp. motor. The American Frog & Switch Company’s 
new shops, Kansas City, Mo., are to be equipped with a crane of 10- 
ton capacity, worked by a 12-hp. motor. Clark’s Island Granite 
Company, of Rockland, Me., has ordered a 15-ton crane for its new 
plant, driven by a 20-hp. motor. A new round house is to be built 
at Hollidaysburg by the Pennsylvania Railroad., It will have two 
five-ton cranes, each operated by 6-hp. motors. Four 20-ton cranes 
driven by 25-hp. motors, have been requisitioned by the New York 
Edison Company. The Northern Central Railroad Company, of 
Baltimore; the United States Coal & Coke Company, West Virginia 
and the Allentown (Pa.) Foundry & Machine Company have all 
ordered 10-ton cranes, with 12-hp. motors for installation in new 
shops. The Brooklyn Heights Railroad Company has sent in an 
order for a 20-ton crane, operated by a 25-hp. motor. Pratt & 
Letchworth Company, of Buffalo, N. Y., has ordered a 10-ton crane 
and a 12-hp. motor. The Riverside Bridge Company, of Wheeling, 
W. Va., and the Farrell Foundry & Machine Company, of Water- 
bury, Conn., will also install similar equipments in their plants now 
being extended. The Thomas West Foundry Company, of Sharps- 
ville, has ordered two 5-ton cranes, with 6-hp. motors. The Stand- 
ard Steel Car Company, of Butler, Pa., has ordered four 7!4-ton 
cranes to be operated by 10-hp. motors. The Crucible Steel Com- 
pany, Pittsburg, has also ordered a small Shaw crane and motor. 
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ROSSITER, MacGOVERN & CO. have been very busy on 
street railway orders. The units purchased by the Massachusetts 
Electric Companies from Rossiter, MacGovern & Co, have just been 
installed. They are of the most recent General Electric type, 550 
volts, driven by Pennsylvania Iron Works Corliss engines. They 
were originally installed by the Metropolitan Street Railway Com- 
pany, of New York, but owing to the consolidation of the street 
railway interests of New York and the adoption of high-voltage 
apparatus, necessitating rotaries, were no longer needed. Rossiter, 
MacGovern & Co. have installed in all seven of these 850-kw units 
in the various stations of the Massachusetts Electric Companies, as 
follows: Two 850-kw units at Woburn, one 850-kw unit at Law- 
rence, one 850-kw unit at Lowell, one 850-kw unit at Gloucester, one 
850-kw unit at Taunton, and one 425-kw unit at Abington. Rossiter, 
MacGovern & Co. have also just completed an order from the 
Oakland Transit Consolidated Railway Company for two engine 
driven units; one 850-kw, 550-volt, direct-current General Electric 
generator, direct-connected to Pennsylvania Iron Works cross-com- 
pound engine, and one 630-kw Westinghouse engine-driven generator, 
direct-connected to a cross-compound St. Louis Corliss engine. 

MEXICAN TRACTION SYSTEM.—Contracts are expected to 
be let early next month for the power house equipment of the Com- 
pania Mexicana de Traccion (Mexican Traction Company) recent- 
ly organized under Mexican laws, principally by New York and 
Pittsburg capitalists for constructing an extensive electric traction 
system in Mexico City and suburbs. Isaac M. Hutchison, of Mexico 
City, who represents the St. Louis Car Company and other promi- 
nent American manufacturing interests, held the nominal presidency 
of the company. He has now retired, and is succeeded by M. R. 
McAdoo, of 15 Wall Street, New York, a special partner of the 
Denver banking house of William P. Bonbright & Co. The 
brights are largely interested in the Guanajuato Power & Electric 
Company, and in the project to construct a 10,000-hp. transmission 
plant for the El Oro mining district. The Pittsburg people, who are 
substantial stockholders in the traction project, include James Boli- 
ver, Julius Bieler and Reuben Miller, Sr. These gentlemen act as a 
consulting board of directors. Mr. Oliver is president, and Mr. 
Bieler, treasurer. Ultimately the company expects to operate over 
100 miles of track. 

THE EDISON STORAGE BATTERY.—The Edison Storage 
Battery Company is turning out 150 cells a week, which, it is ex- 
pected, will be increased to 100 cells a day. These cells are now 
being sold to automobile manufacturers and the general trade at 
$15 each. The Edison battery now being tested in Boston by Presi- 
dent Edgar, of the Edison Company, has 68 cells, and its record is 
76 miles on one charge at an average speed of 15 miles an hour. 
Corey Hill, Greater Boston’s steepest hill, was successfully climbed 
by Mr. Edgar’s automobile. His battery is the sixteenth turned out 


3on- 


by Mr. Edison. The maximum distance covered by one of the 
Fdison batteries is 85 miles. The battery comprised but 27 cells 
and was on a light vehicle. When the Edison Storage Battery 


Company has completed its additions to its plant to meet the present 
demand, it is expected the present price will be reduced. The Edi 
son Storage Battery Company is a corporation with Mr. 
Thomas A. Edison president and largest stockholder. Hamilton 
McK. Twombly and Samuel Sloan are largely interested in the 
company. 

JAPANESE GOVERNMENT TO BUILD MOTORS, ETC. 
Some $5,000,000 is to be expended in the completion of the Japanese 
Government steel plant at Wakamatsu. The original estimate for 
the construction and equipment of the works, which are the first of 


close 


their description in the Far East, was about $2,000,000, but more 
than $11,500,000 has already been expended. Considerable of the 
heavy equipment is German. Several of the machine tools were 


purchased here. The plant is to engage in the manufacture of elec- 
tric motors, etc., and Manning, Maxwell & Moore, 85 Liberty Street, 
have just received a substantial contract for several tools to be 
thus utilized. Japanese advices state that a large steel plant is also 
to be constructed at Kure, which will necessitate the purchase of a 
big lot of machinery. The contracts placed in Germany for the 
Wakamatsu works would have been let here but for our higher 
prices. 

TROLLEY OVERHEAD CONSTRUCTION.—The Cincinnati 
& Columbus Traction Company, of Cincinnati, Ohio, have recently 
placed with the H. W. Johns-Manville Company, through their 
Cleveland branch a contract for sufficient overhead line material t 
build 55 miles of new road. Their construction will consist of par 
allel trolley wires of the 000 grooved wire type. It 
adopt the well-known Johns-Manville extra heavy galvanized round 
top hangers with 34-in. studs provided with deep petticoats, insuring 
the best of These are 
straight line yokes, having a center dimension of 6 in. between trolley 
wires. The combination mechanical and solder clip 15 in. in length, 
being one piece only, which has proven so successful in the East on 


Was decided to 


surface insulation. attached to galvanized 
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extra heavy construction, will also be used in conjunction with the 
extra heavy hangers and “Giant” type of pull-overs. “Giant” strains 
and “Philadelphia” section insulators will be used throughout. 
EQUIPMENT FOR BIG PITTSBURG ENGINEERING 
SHOPS.—The Pittsburg Engineering Company is at present letting 
some heavy contracts for the equipment of its shops to be built in 
Pittsburg, Pa. The contracts for electric crane equipment calls for 


nine cranes, aggregating a capacity of more than 200 tons. They 
will be of Shaw build. The motors will also be of Shaw manu 
facture. The contract calls for one 100-ton crane to be operated 


by a 125-hp. motor; one crane of 30-ton capacity and a 35-hp. motor ; 
two of I5 tons with 20-hp. motors; four 1o-ton with 12-hp 
motors, and one crane of 5-ton capacity, to be driven by a 6-hp. 
motor. 


EQUIPMENT FOR KEIHIN SYSTEM.—Further 
have been let for the Keihin Traction Company, which concern is 
to build the first high speed electric railway in the Far East. The 
line will run between Yokohama and Tokio, Japan. Its speed will 
be 40 miles per hour. The Japanese house of Mitsu & Co has let 
the contract to the General Electric Company for the generators, 
two machines of 400 kw. capacity each. The engine contract, which 
was secured by Bagnall & Hilles, Yokohama, will be filled by Rus 
sell & Co., of Massillon, O., with two engines of 600 hp. each. The 
contracts for the rails, boilers, pumps, etc., have not yet been de- 
termined on. 

BALL ENGINE ORDERS.—The Whiting Foundry Equipment 
Company, of Harvey, Ill., has recently purchased from the Ball En 
gine Company, Erie, Pa., a 400-hp Corliss engine of a new design, 
similar to the one now running at Chicago University, which has 
attracted considerable attention among account of 
improvements in the valve gear. The Ball Engine Company are also 
installing eight 150-hp engines, direct-connected to centrifugal 
pumps, for the condensing system of the Seventy-fourth Street 
Station of the Manhattan Railway Company, of New York. 

FLEXIBLE CONDUIT TRADE AGREEMENT.—The four prin- 
cipal makers of flexible conduit have entered into an agreement for 
the sale of conduit of jobbers and supply houses somewhat different 
from that in vogue previous to August 1, 1903. The old arrangement 
was to allow discounts depending on the amount ordered. The new 
arrangement is to sell at a living discount only to supply companies 
and jobbers on a preferred list compiled by a committee of the man- 
ufacturers. 

MUSEUM OF NATURAL HISTORY, NEW YORK.—The 
contract for the engines to be installed in the new power station at 
the Museum of Natural History, New York, has been awarded by 
Charles L. Eidlitz to the Hooven, Owens & Rentschler Company, 
39-41 Cortland Street, for two tandem compound Corliss non-con 
densing engines, direct-connected to 200-k\ mr, © & 
Mailloux is consulting electrical engineer. 

ESCALATOR INSTALLATION.—The  Interborough Rapid 
Transit Company have contracted with the Otis Elevator Company 
for an escalator to be installed at the Thirty-third Street Station of 
the Sixth Avenue Elevated road. The escalator will be placed on 
Broadway just north of Thirty-third Street and will carry passengers 
direct to the down-town station. A foot bridge will extend over the 
tracks to the up-town station. 

CARS FOR LITTLE ROCK, ARK., ROAD —The St. 
Car Company, New York offices Broad Exchange Building, has se 
cured a contract through Ford, Bacon & Davis, 24 Broad Street, 
for fifteen cars to be used by the Little Rock (Ark.) Electric Light 
in which the banking house of Isidore New- 
The motor equipments will b- 


ones 


contracts 


engineers on 


generators. 


Louis 


& Traction Company, 
man & Sons is primarily interested 
of General Electric build. 

J. G. WHITE & CO., LIMITED, of London, the 
contract for the overhead line equipment of the Rochdale tramways 
for slightly over $100,000. They have also received the contract for 
the construction of the Colchester Tramways, including permanent 
to $175,000. 


have secured 


way and overhead construction, amounting 

LIGHTING A PRIVATE CAR.—A private car has just. been 
brought out on the New York Central Railroad for Vice-President 
Wilgus. The United States Light & Heating Company equipped 
the car with its lighting, installing sixty-five incan- 
descent lights and four fans. 

LIGHT AND TRACTION SYSTEMS FOR SAN BLAS.—San 
a seaport town of some 2,000 population, in the State of Jalisco, 
Mexico, is to have up-to-date American electric lighting and trac 
tion systems. H. B. Masset, representing California capitalists, 1s 
now in Mexico on the matter. 

THE LEA ELECTRIC 
Elwood, Ind., has gone into the hands 
sey, having been appointed as such 
have been the cause of the company’s embarrassment 


system of car 


Blas. 


MANUFACTURING 


of a receivef.r, Mr 
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W. A. Ram 


Insufficient capital is stated to 
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General Hews. 
THE TELEPHONE, 


BOISE, IDA.—Mr. S. F. Fenton, of Salt Lake City, Utah, a director of 
the Utah Home Telephone Company, was in the city recently consulting with 
the officers of the Independent Telephone Company, with a view to bringing about 
a consolidation of all independent systems throughout this section in order to 
actively compete with the Rocky Mountain Bell Telephone Company. Mr. 
Fenton states that the promoters of the plan have ample capital behind, them 
and believes there is no doubt of an early merger of the telephone systems 
being effected. It is further planned to run a parallel system to the Bell Com- 
pany’s lines throughout the inter-mountain states. Where independent systems 
cannot be purchased direct, they will be leased for a term of years. It is 
anticipated that such an immense undertaking will involve the expenditure 
of several millions of dollars. 

CHICAGO, ILL.—The Stroud Telephone Specialty Company has been in- 


corporated with $10,000 capita]. Directors: H. D. Stroud and others. 


SULLIVAN, ILL.—The Sullivan Exchange operates a full metallic circuit, 
has 300-drop board capacity and 250 subscribers, with a large expected increase. 
Thirty-two miles of toll line are owned by the company, and 10 other lines 
connect with the exchange. 

CHESTERFIELD, ILL.—The Chesterfield Telephone & Telegraph Com- 
pany has been incorporated for the purpose of operating a telephone and tel- 
Incorporators: William J. Finch, Jr., William H. Drood and 
Frank Towse. Capital, $15,000. 

SPRINGFIELD, ILL.—The committee of business men appointed to make 
inquiry into the telephone systems in this city have made their report, and they 
recommend in favor of but one system. The establishment of a second com- 
The new company claims to have 1,500 


egraph system. 


pany’s system. promises lively conflict. 
telephones in operation already. 
FISHER STATION, IND. 
formed by J. A. Young and others. 
WATERLOO, IND.—The patrons of the Waterloo Telephone Company are 
now given free use of the exchange to Auburn, Garrett and St. Joe. 


The Fisher Telephone Company has_ been 


Capital, $5,000. 


NEW ROSS, IND.—The New Ross Co-operative Telephone Company has a 
Eureka Prospects are very good. 

FRANKFORT, IND.—The Central Energy Telephone Company of this city 
is placing its wires underground throughout the business section of the city. 

VINCENNES, IND.—The Home Telephone Company is installing an addi- 
tional switchbpard. With the extensions now being made and the additional 
capacity being provided the company will be able to give service to all who 


100-drop board with 82 subscribers. 


may apply for it. 
INDIANAPOLIS, 
during the past 


IND.—The following telephone companies were incor- 
week: The Sharpsville Telephone Company, capital 
office and exchange will be at Sharpsville. J. 
3ryant Telephone Company, of Portland, capital 
Taylor, E. C. Magginite and others incor- 


porated 
stock $7,500. The 
L. Ranack, president. The 
L. G. Holmes, T. as 


principal 


$10,000. 
porators. 
CLINION, IA.—The 
with $10,000 capital. 
CRESTON, IA.—The Bell Telephone 
from Creston to Stewart. 
DES MOINES, IA.—The New Monona Telephone Company has been in- 


Lehigh Telephone Company has heen incorporated 


Company is putting a new line in 


corporated with $100,000 capital. 

DUBUQUE, IA.-—-The Iowa Telephone Company will construct a conduit 
system here and make extensive improvements to the local exchange. 

EDDYVILLE, IA.—The Eddyville Telephone Company has just completed 
two new party lines west of town, one on Gray’s Creek, the other to Miller’s 
Creek. 

CHARITON, IA.—The 


exchange to connect all the 


projects putting in a 


through the sur- 


Electric Company 


lines that run 


Curtis 
central rural 
rounding country. 

STATE CENTER, 
very encouraging outlook. 
has 150 town subscribers and 200 farmers. 

CLAY CENTER, KAN.—The Clay Center Telephone Company reports a 
favorable increase of business with encouraging outlook. It operates a board 
of 400 drops and has 375 subscribers with 50 miles of toll line. Country party 


IA.—The State 
It uses a Eureka switchboard of 200 drops and 


Center Telephone Company reports a 


lines are projected. 
TOPEKA, KAN. 
toll line has been commenced from the Topeka end. 


Work on the Kansas City-Topeka independent telephone 
The line is being built by 
the Western Independent Telephone Company, which is one of the numerous 
independent companies with universal connections in Kansas. The line from 
Kansas City to Lawrence has been completed and now the rest of the work 
will be carried on from Topeka. When the Kansas City-Topeka line has been 
finished a toll line from Topeka to Wichita will be built by the same company. 

AMITYVILLE, L. I.—-A franchise has been granted to D. James Cronk, 
manager of the New York & Long Island Telephone Company, to erect poles 
on the highway and operate a telephone line between Babylon and Amityville. 

NEW BEDFORD, MASS. 
tended its line to Fall River, advertised lower rates than those charged by 
whereupon the latter cut its toll rate 


The Automatic Telephone Company, having ex 


the Southern Massachusetts Company, 
to five cents for five minutes’ talk. 
STARBUCK, MINN.—The Glenwood Telephone Company and R. R. John- 


son, of Benson, have applied for a franchise to establish a local telephone 


exchange. 
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ST. JAMES, MINN.—The officers of the new St. James Telephone Com- 
pany are J. K. Sonnesyn, president; E. A. Gibbs, vice-president; Frank Schoff- 
man, treasurer, and W. M. Barrett, 

SANESBORO, MINN.—The Root River Telephone Company runs its line 
into the central at Sanesboro, which is operated by the Phoenix Telephone 
12 miles 


secretary. 


Company, of Winona, Minn. This company has 22 subscribers and 


of toll line. 


ST. LOUIS, MO.—The Central Telephone & of St. 
Louis, has filed articles for an increase in its capital stock from $10,000 to 


Electric Company, 
$50,000. 

GARDEN CITY, MO. 
of 200 and 100 drops respectively, and 316 subscribers. 
toll line at 75c. per month. An extension is contemplated. 

LIVINGSTON, MONT.—The Park Telephone 
200 miles of toll line and projects an increase of 100 more. 

BILLINGS, MONT.—The system of the Montana & Wyoming Telephone 
Company from Cody to Meeteetee and Basin has transferred to the 
Rocky Mountain Bell Telephone Company, and further purchases by the latter 
company of telephone lines in this state are under contemplation. The Bell 
Company will shortly have its lines in Wyoming completed so that it will be 
possible to communicate by telephone from Butte to Denver and Cheyenne. 


BEATRICE, NEB.—The Virginia Telephone Company has been incorporated 
with $4,000 capital stock. 


ALAMAGORDA, N. MEX.—The Alamo Telephone Company uses American 
It operates 140 miles of toll line 


The Clearfork Telephone Company has two boards 
There are 119 miles of 


Yellowstone Company has 


been 


Electric apparatus and has 110 subscribers. 
connecting with six or seven other towns in New Mexico. 

GENEVA, N. Y.—The Geneva Telephone Company reports rapid and satis- 
factory growth. Switchboard capacity is 1,500 drops, with 591 subscribers. 

WESTVILLE, N. Y. 
capital $1,000. Incorporators: Frank Green, 
ney, E. B. Coats, M. A. Stilwell, John M. Cady, K. 
ville, N. Y. 

JAMESTOWN, N. Y.—The Home Telephone Company has 8,700 feet of 
underground duct and reaches all points in Southern New York west of Bing- 
It has a switchboard capacity of 3,000 lines, 


The Westville Telephone Company has been formed, 
Almarin Baldwin, Thos. Gur- 
H. Baldwin, all of West- 


hamton via Inter-Ocean toll lines. 
1,200 installed; 1,800 subscribers, and projects a large increase. 

ASHEVILLE, N. C.—The Asheville Telephone & Telegraph 
been formed with an authorized capital of $300,000, by C. R. Craig, W. S. 
Proctor, Frank Carter and others. 

ASHEVILLE, N. C.—It is reported that a syndicate is being organized in 
New York to start a new telephone system in Asheville where much discussion 
consolidation of the Bell and independent 


Company has 


has arisen over the 


interests. 
OBERON, N. D. 
EDMORE, N. D.—The 
local exchange here at once. 
BUCKLAND, OHIO.—-The 
independent telephone company with a capital stock of $7,000. 
NEWPORT, OHIO.—The Telephone Company and the Street Railway Com- 
pany have reached an agreement by which the poles will not be placed on 


proposed 


The-long distance telephone line has reached Oberon. 


Northwestern Telephone Exchange will install a 


farmers atound Buckland have organized an 


one side of the street. 

ST. MARYS, OHIO.—-The local telephone company work on 
the installing of an entire new plant. The lines on the business streets will 
all be buried, and the central station will be automatic. 

ONTARIO, ORE.—The Eastern Oregon Telephone Company, which was 
organized for the purpose of establishing a telephone line between Ontario 
and Owyhee, has applicd to the court for an order restraining the Rocky 
Mountain Bell Telephone Company from constructing a line ‘between Myssa 
and the Owyhee, claiming that the Bell Company could only do such construc- 
tion through breach of agreement. 


has begun 


MITCHELL, S. D.—The Telephone Company will erect a new exchange 
building. 

CASTLEWOOD, S. 
a right of way in Hamlin County. 

LONE OAK, TEX.—The Citizens Telephone Company operates a 200-drop 
board at Lone Oak, 100 at Emory and 12 at Point. In all there are 210 sub- 
An exchange has recently been put in at 


D.—The Bryant Telephone Company has been granted 


scribers, with 30 miles of toll line. 
Emory and the company covers all the country closely. 


EL PASO, TEX.—The city coungil has declared the franchise of the Bell 
telephone company forfeited and ordered the company to discontinue doing 
The city clerk was authorized to advertise for bids for a telephone 
its wires underground is the 


business. 
franchise. The old company’s refusal to put 
cause of the city’s action. 

SPOKANE, WASH.—As one of the results of the strike among employees 
of the Pacific States Telephone & Telegraph Company, another group of cap- 
italists is asking for a franchise. 

SPOKANE, WASH.—The San Labor Council has addressed a 
communication to the president of the States Telephone and Tele- 
graph Company in relation to the recent strike of the linemen, and has notified 
him that a boycott has been declared against the use of the company’s service. 
An adjustment of the trouble seems at present to be distant. The decree of 
the trade council here that men their telephones on account 
of the company’s failure to accede to the demands of the striking telephone 
failed to remove 


Francisco 
Pacific 


union remove 


girls, is being enforced, and several union men who have 


their telephones have been fined. 


EAU CLAIRE, WIS.—The Eau Claire County Telephone Company has 


been incorporated with $5,000 capital by C. A. Stillworth and others. 
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MILWAUKEE, WIS.—The Interstate Telephone Company, of Milwaukee, 
has been incorporated, capital $4,000. J. A. Hull, of Odon, Ind., is its agent. 
MILWAUKEE, WIS.—The 
been incorporated with a capital stock of $45,000. 
ASHLAND, WIS.—The 
formed, capital stock $30,000. 
A. Lamoreaux. 
WASHBURN, WIS. 
tered this city with 
the near future. 
MILWAUKEE, WIS.—The Stoughton Independent Telephone Company has 
incorporated, capital stock $45,000, divided into 200 shares of 20 each. In- 
Robert R. Clarence S. and William G. White- 


Soughton Independent Telephone Company has 
R. R. Freeman is a director. 
has been 
Latimer, C. 


Telephone Company 
Jacks, C. F. 


sayfield County 


Incorporators: T. C. 


-The Home Telephone Company of Ashland has en- 


a toll line and expects to install a local exchange here in 


corporators: Freeman, Pierce 


head. 

CHEYENNE, WYO.—The Rocky Mountain Bell Telephone Company has 
acquired over 500 miles of telephone lines by the purchase of the systems 
of the Sheridan Telephone Company, and Powder River Telephone Company, 
and the Moeller system. This gives the Bell Company control of all the lines 
in northern Wyoming. 


a 


ELECTRIC LIGHT AND POWER. 


FRESNO, CAL.—President Balch 
that the corporation had taken up all the power that could be acquired from 
the San Joaquin River or its tributaries in the mountains and that Engineer 
John S. Eastwood had the a year making choice 
of locations and water rights and filing claims which will enable the develop- 


of the San Joaquin Power Company states 


been in mountains for over 


ment of a large additional amount of current. 


NEW HARTFORD, CONN. 
Electrical capital of 
by New York capitalists, and has secured the principal water privileges along 
the west branch of the Farmington River from Otis to New Hartford, Conn., 
a distance of about 20 miles, and also the Greenswoods property owned by the 


It is stated that the New Boston & Springfield 


Power Company, with a $4,000,000, has been organized 


Mt. Vernon and Woodbury cotton duck combine, and the rights recently se- 
Messrs. Flint, Gile and others, of New York. 
is said contracts 


cured in Otis and Sandisfield, by 


Current will be transmitted to Springfield, where it have 


already been made to furnish 10,000 horse power. 


WASHINGTON, D. C.—There are now operated under contract by the 
Potomac Electric Power Company 965 are electric lamps in the city of 
Washington, and 919 incandescent electric lamps on the roads and in the 
towns outside of the city. A recent extension of the incandescent service has 
been the establishment of 148 new lights in the section across the Eastern 
3ranch, taking in Nichols Avenue to Congress Heights and through the Con- 
gress Heights subdivision, also Sheridan, Elvans, Stanton, Stevens, Sumner, 


Wade and Howard Avenues and part of the Morris Road, all being in part 
of Hillsdale. 


Council of Omaha, 


OMAHA, NEB.—At the regular meeting of the City 
Aug. 12, the Omaha Electric Light & Power Company gave a formal notice to 
the council that it had acquired all the property, franchises, contracts and 


rights of the New Omaha Thomson-Houston Electric Light Company. 


BALTIMORE, MD.—The contract for the special illumination project for 
East Baltimore Street has been awarded to the Convention Electric Company. 
ALPENA, MICH.—The Alpena Light, Heat & Power Company has been 


organized at Lockport, N. Y., with a capital of $500,000, to develop water power 
on Thunder Bay River and generate and transmit power to the manufacturing 
institutions. The new corporation will also take over the water works, electric 
lighting plant and gas plant, all owned at present by separate corporations. 
Geo. P. Smith, of Syracuse, N. Y., is president. 
in improving these plants. 

BUTTE, MONT.—The Electrical 
preparing to enlarge the capacity of its water power plant in Madison County, 
number of and smelters 


Much money will be expended 


Development Company of Ontario is 


which provides electrical for a large mines 
in this city. The company plans the development of 
and total 


be constructed in a canyon on the Madison River. 
BAKER CITY, ORE.—The Baker City Gas & 
tracted for a water wheel, dynamos, transmission lines and all the equipment 
necessary for its Rock Creek Power plant. 
REDFIELD, SO. DAK.—On Aug. 4 the South Dakota Board 
and Correction awarded the contract for plumbing and for installation of plant 
for. heating and lighting of the Northern Hospital for Insane at Redfield to 


power 
a plant of 125,000 horse 
the A reservoir is. to 


power cost of the system will be $7,000,000. 


Electric Company has con- 


of Charities 


Messrs. Hess & Rau, of Watertown. 

ALEXANDRIA, VA.—Articles of consolidation and merger between the 
Norfolk County Industrial Company and the Montgomery Power Company 
have been filed. The new company will be known as the ‘Potomac Power 


and will have a capital stock of $110,000, divided into 110 shares 
The corporation controls valuable water rights 
along the Potomac Falls and Washington. The govern- 
ment of the company and the management of its affairs will be vested in the 


Company,” 
of the par value of $100 each. 
between 


River Great 


following officers of the Norfolk County Industrial Company: Horace G. 
Williams, president; Clifford L. Pullen, vice-president; William E. Stokes, sec 
retary; George S. Gandy, treasurer. The Great Falls Power Company has 
nothing to do with the new concern. 

SPOKANE, WASH.—Contracts have been completed by the Crackerjack 
Company, operating in Buffalo Hump for the erection of a 200-hp electric 


Geo. Nixon has closed a contract for electric and 


run by water power furnished through 


plant to cost about $20,000. 
hydraulic fixtures. The plant will be 
Pelton Lake At the mine a 100-hp motor will be installed 


to work the stamp mill and compressor. 
¢ 


wheels on Creek. 


ELECTRICAL WORLD ano ENGINEER. 





301 


THE ELECTRIC RAILWAY. 


LOS ANGELES, CAL.—Col. J. W. Eddy has been granted a right of way 
through Griffith Park for an electric railway to connect with an inclined 
railway. 

REDWOOD CITY, CAL.—-Charles Clark and Henry Dowie, of San Mateo, 


have applied for a franchise to construct an electric railway from San Mateo 
the Half Moon Bay. 

MONTEREY, CAL.—R. C. Smith the 
struct and operate a single or double-track electric street railway on several 
streets leading to the United States military reservation. 

RED BLUFF, CAL.—The Supervisors of Tehama County 
granted a franchise to the Tuscan Mineral Springs Corporation to construct 
and operate an electric railway on the public highways from Red Bluff to 
Tuscan Springs, also the privilege of crossing the county bridge across the 
Sacramento River at Red Bluff. 

LOS ANGELES, CAL.—Sub-stations are being built by the Pacific Electric 
Railway Company at Arcadia, Long Beach, Dominguez, Watt, Eastlake Park 
and Laguna. The company will build station the 
Mission style of architecture at the Junction of the Pasadena and Monrovia 
and the Long Beach and Whittier lines. 

LOS ANGELES, CAL.—The Los Angeles & Pacific Railroad Company has 
begun the erection of a new sub-station at Sixteenth Bush Streets, to 
have a capacity of 300-hp. It is about three miles from the large power house 
on Sixteenth Street outside the city limits, and will greatly increase the service 
of the Santa Monica, Ocean Park, Playa del Rey and Redondo lines. 


over mountains to 


has been awarded contract to con 


3oard of has 


also 2,500 buildings in 


and 


EUREKA, CAL.—Articles of incorporation of the Humboldt Transit Com 
pany have been filed. The purpose is to build 20 miles of electric railway in 
Eureka and an additional 54 miles in Humboldt County. 
$300,000, of which $75,000 has been subscribed. 


The capital stock is 
Sull, 


Bull, 


The directors are J. C. 
Jr., of Eureka; George Henderson, of Oakland; R. W. Bull and John C. 
of Arcata, and Charles P. Cutten, of Eureka. 

ALAMEDA, CAL.—Another application to operate an electric line over the 
north and south side lines now operated by the Southern Pacific has been filed 


with the executive committee of fifty chosen by the City Trustees to assist 
them in settling the matter of local franchises. P. N. Beringer, as agent of 
Eastern parties, submitted the application. It is stated that the Eastern 


people are the firms of Mechem, Mitchell & Company, and Kay, DeWolf & 
Company, both of New York. 

LOS ANGELES, CAL.—Work will begin at once on the extension of the 
line of the Pacific Electric Railway Company from San Gabriel to 
Covina, Pomona, Ontario and Riverside. The Board of Trustees of Covina 
has sold a franchise for one mile along Badillo Street to the company for 
$100, covering the only gap in this county for the proposed Los Angeles 
Riverside electric road. Chief Engineer George Pillsbury says cars will be 
running into Riverside before Christmas. 


main 


GREELEY, COL.—Application has been made to the City Council by 
George J. Spear for a twenty-year franchise for an electric railway from 
Greeley to La Falle, a distance of seven miles; another from Greeley to 


Seeley’s Lake, a pleasure resort five miles from town, and one connecting the 
city with Ault, three miles distant. 

PENSACOLA, FLA.—The Pensacola Electric Terminal Railway Company 
will shortly submit a proposition to the City Council asking for additional 
privileges. It is the desire to extend all of the lines and electrify the present 
division to Fort Barrancas. 


steam The Council recently granted these privi 


leges, but the terms were such that the company refused to accept them. 

ATLANTA, GA.—The 
Electric Company a_ franchise 
Roswell. 


the Piedmont 
Atlanta 


have granted 


railway 


County Commissioners 


for an electric between and 

ATLANTA, GA.—The city council has passed an ordinance granting the 
Central Passenger Railway Company the privilege of building 
railway on Virginia,: Adriatic and South Carolina Avenues. The 


promoted by William McLaughlin. 


an electric 


company is 


ATLANTA, GA.—Application has been made to the Secretary of State for 
a charter for the Atlanta, Buford & Railway 
The plan of the company is to build to connect and Flowery 
Branch, in Hall County, Buford, Suwanee, Duluth and Norcross, in Gwinnett 
County, and run through the upper portion of DeKalb and Fulton Counties 
“into or near’? Atlanta. From Buford there will be a branch line in a north- 
westerly direction to the Winding Shoals on the Chattahoochee River, the 
evident intention being to establish the power station at that point. The 
charter is applied for by H. D. Jacquish and C. C. Sanders, of Gainesville, Ga. 


TAYLORVILLE, ILL.—J. N. C. 


Gainesville Electric Company. 


“a : 
Gainesville 


Shumway and Benjamin Sharpe are pro 


moting an interurban electric railway from Taylorville southeast through As 
sumption, Shelbyville and beyond. : 
OTTAWA, ILL.—The Northern Ilinois Light & Traction Company has 


been formed, capital $250,000, to build a street railroad and light plant. In 
corporators: L. W. Hees, J. I. Warner, C. E. Woodward. 

LINCOLN, ILL.—The Lincoln Street Car & Heating Cqmpany has been in 
corporated in New Jersey, with capital The 
are Louis B. Dailey, Warren U. Akers and H. O. Coughlan. 

STERLING, ILL. 
of building the Sterling, Dixon & Eastern Electric Railway from Sterling to 
Dixon. Over a mile of track has already been laid east from the city limits 

DECATUR, ILL.—The Decatur, Tuscola & Champaign 
has been incorporated, with headquarters at Decatur, IIl., 
tric railway to connect with the McKinley line, now 
field to St. 

OTTAWA, ILL.—The Northern Illinois Light & Traction Company 


$110,000 stock. incorporators 


The Columbia Construction Company is pushing the work 


Interurban Railway 


to construct an ele« 
building through Spring 


Louis. 


Ottawa, 


capitalized at $250,000, has been incorporated to operate a system of street rail 
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ways and furnish light. The incorporators are Louis W. Hess, Jacob I. War 


W oodward. 
The city of Virden has granted a franchise to the Decatur, 


ner, Charles E. 


VIRDEN, ILL. 
Springfield & St. Louis Electric Railway to run its 
Virden. The City Council of Carlinville is discussing an ordinance whereby 


the same company may have the use of certain streets in that place. 


CHICAGO, ILL.—The Owners’ Railroad 
corporated, capital $10,000, to be constructed from a point in the city of 
Incorporators and first board of directors: W. Ww. 
B. Green, all of 


lines on the streets of 


Terminal Company has been in- 


Chicago to the city limits. 
faird, E. H. Brush, P. O. 


Chicago. 
QUINCY, ILL. 


Stensland, George Goldman, O. 


At the annual meeting of the Quincy & Western LIllionis 


Railway Company, which has franchises for building interurban lines in 


Quincy, the franchises voted the company by the City of Quincy were accepted 
and Gen. A. B. Nettleton, S. H. E. Lonas, James Potter, W. A. 
Howard, L. J. Highland and John Tiease The meeting 
voted to increase the capital stock from $500,000 to $3,500,000, and to author- 


Bracey, F. 
were elected directors. 


ize a bond issue for $3,500,000 


LA GRANGE, IND.—The 
seph Valley Traction Company. 

ANDERSON, IND.—Wallace B. Campbell is promoting a 48-mile electric 
railway from Anderson to Lapel, Noblesville, Westfield and Lebanon. 


council has granted a franchise to the St. Jo- 


HAMMOND, IND.—Russell B. Harrison has asked for a franchise for an 
interurban line from Michigan City to Hammond. The South Chicago Elec- 
tric Street Railway Company is opposing the grant. 

GREENSBURG, IND.—-It is said that all the capital required has been 


subscribed for building the Madison, Greensburg & Indianapolis Traction Com- 


The length of the line is 49 miles. 


IND.—The 
Traction 


pany’s line. 

SHELBYVILLE, 
dianapolis & Cincinnati 
a line through the northern part of 
The commissioners of Marion County have granted 


Commissioners have granted the In- 


a franchise permitting it to 


County 
Company con- 
struct Shelby County. 


INDIANAPOLIS, IND. 
the Indianapolis & Southwestern Traction Company a franchise for a single 


or double track from the city limits along the Bluff Road to the south line of 


Marion County. 


ANDERSON, IND.--W. 


from Anderson through 


are projecting an electric 
The line would com 


B. Campbell and others 
Noblesville to Lebanon. 


railway 
of Indianapolis and connect 


with nearly 


plete a great cross state line north 


a dozen lines running north, east and west. 
LOGANSPORT, IND.—-The Frankfort-Logansport 


of Frankfort and Logansport 
between the two cities, has been gravted 


com 
build 


an extension of 


Traction Company, 


capitalists, which proposes to 


posed 
an electric railway 


which to begin construction work. 


six months, in 
broken for the new interurban line 


The line will add 20 


Ground has been 


IND. 


Indiana Union 


ANDERSON, 
to Elwood by the 


miles to the company’s system. F. 
The line is to be completed in go days. 


Traction Company. 
N. Stillwell has the contract to construct 
the grade and track work. 

WABASH, IND.—Jilson J. New York, and John C. Calhoun 
recently financed the Indiana & Northern Railway. J. G. White & Com- 
pany, of New York, have the contract to build the The terminals of 


road are Marion and Wabash, Ind., separated by a distance 


Coleman, of 
have 
road. 
the of 20 miles. 

VINCENNES, IND.—S. N. 
burg & Jasper Traction Company, announces that he has organized a syndicate 
Indianapolis capitalists who will purchase and 
with the Indiana 


Chambers, president of the Vincennes, Peters- 


of Cincinnati, 
the Vincennes 


Cleveland and 


Street Southern 


Railway Company 


combine 
Traction Company. 


The council has granted a franchise to the Richmond 


RICHMOND, IND. 
& Northwestern Traction Company. The franchise provides that no car shall 
be run over Doran bridge heavier than the capacity of the bridge as fixed 
by expert opinion. The franchise grants the use of certain streets on which 


the local company operates, but in order to use them the company will have to 


make traffic arrangements with the Richmond Company. The term of the 
franchise is thirty-five years. 
council has granted a street railway franchise 


MUSKOGEE, I. Te—The city 
The 


to C. N. Haskell and W. R. Eaton for about six miles of street railway. 
Muskogee Traction Company will be organized to carry out the project. 

PLEASANT, 
franchise to 


Articles of 


[A.--The citizens of this place have voted to grant 


Traut. 


MOUNT 


a street railway 


KALONA, LA 


Hlenry 


incorporation have been drawn by the Iowa 


City, Kalona & Washington Railway Construction Company. The company 

is to connect these places. 
OELWEIN, IA.-—The Oelwein & Northeastern Interurban Railway Com- 
survey as soon as the Board of Supervisors of Fayette 


pany 1s preparing to 


County grants permission for the construction of the line over the highways 


of Fayette County. 


} 


[A.-President Robert Northern Rail 


Malvern Mills 


miles, has been inspecting the road, 


labor x 
County, to 


TABOR, MeClellan, of the 
way Company, 
County, Iowa, a distance of eight or nine 


extending from ‘Tabor, Fremont 


with a view to installing electricity as the motive power in place of steam. 

DUBUQUE, IA.—The Dubuque Northern Railway Company is surveying 
a route for an interurban electric railway from Dubuque to Greeley, in Del- 
aware County, about 30 miles north and west of Dubuque. The Dubuque 
Northern Company also proposes te construct several other interurban lines 
out from Dubugue, both in a northerly and southerly direction, 


} ] 


discussed tor 


Arkansas City 
road if franchises are 


\rkansas City, is interested. 


being building an electric rail 


WINFIELD, KAN.—Plans are 
connect Winfield, Wellington and 


Louis company to build the 


Mack Love, of 


\ proposition has been 


way to 
granted by 


made by a St 


the towns along the line. J. 
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Electric Railway Company will build 


NORTON, KY.--The Wise County 
an electric railway in the mining district. 
LOUISVILLE, KY.- 


erection of a power house at Meadow Brook Station. 


Company will soon begin the 
It will be brick, two sto- 


The Louisville Railway 


ries in height and cost about $26,000. 

LOUISVILLE, KY. 
Company, capital $100,000, have been filed. 
tric railway from Madisonville to Earlington, a distance of five miles, and later 
to extend it to Nortonville and White Plains, if it is deemed advisable. 

FRANKFORT, KY.—-The Louisa 
has filed articles of incorporation, capital stock $80,000, to construct a rail- 
road from Levisa Fork of the Big Sandy River to connect with the Ohio & 
Big Sandy Railroad. F. S. McConnell, Mount Vernon, Ohio; M. G. Watson, 
R. D. Casterline, C. Y. Hays, W. L. Watson, F. J. Dixon and Al Carter, 
Louisa, and Ashland people are the incorporators. 

LOUISVILLE, KY.—The Louisville & Southern Indiana Traction Company, 


successor of the Southern Interurban Railway Company and the United Gas & 
Samuel Insull, of Chicago, 


Articles of incorporation for the Madisonville Traction 
The intention is to build an elec- 


Railway Company, of Lawrence County, 


Electric Company, has elected officers as follows: 
president; R. W. Waite, of New Albany, vice-president and treasurer; J. O. 
English, of New Albany, secretary. It is said that the company will build an 
lect from New Albany to Paoli, Lick and West Baden 
Springs, traversing the counties of Floyd, Washington, Harrison and Orange. 

MINEOLA, L. I. 
two franchises for the construction of trolley roads. 
Mineola and Port ‘ 
this place to Port Washington, contingent upon local consent. 


electric railway French 
The Board of Supervisors of Nassau County has granted 
One of these is for the 
Washington Traction Company, to construct a line from 
j ; The other is 
to the Glen Cove Company, which is to build a line from the station at Glen 
Cove to the station at Sea Cliff with extensions to the piers in each place. 
CAMBRIDGE, MD. 


an electric railway 


The Eastern Shore Transportation Company proposes 
Md., to Wye 
through a thickly-settled and prosperous agricultural section of Talbot County. 

IPSWICH, MASS.—Tke Board of 
order approving the locations granted to the Haverhill, Danvers & Ipswich 
Street Railway Company in Topsfield, 
land and 


from Cambridge, Station, 24 miles long, 


Railroad Commissioners has issued an 


Ipswich, Rowley, Georgetown, Grove 


> -£ - ° . 74 
Boxford, and allowing the company to operate over private land 


in those towns. 
_ST. JOSEPH, MICH.—J. C. McMichael, 
Supply Company, of Chicago, has made 


Atlas 


a proposition to construct an electric 


president of the Railway 


railway from St. Joseph through the Fairplain District, twelve miles to Tobor’s 


resort. 

oT pPATT oie Alaa ; ‘ 

= lr. PAUL, MINN.—The County Commissioners have granted to Dr. C. O 
Straub and others the franchise for building an electric railway from Minne- 
apolis to Anoka, and to Shakopee. The franchise must be accepted within 


thirty days, work commenced by ay : 
rn fie c enced by May 1, 1904, and the road completed within 
BILLINGS, MONT.—The 


cles of incorporati ; & s#anttatient: 5 ¢ 
incorporation, with a capitalization of $500,000. P. B. 


filed arti 
Moss, W. H 
> , ow «(O94 ’ 7 5 : 
Rowley and I. D. O’Donnell are the directors, all being residents of this place 
. npany build an Butte, Mont., to the 
River District in Idaho. 
OMAH:z -EB smi 

ui \H A. ea Smith states that the Omaha & Council 
Bluffs Street Railway will be extended to Fort Crook, a distance of ten mil 

, « « , es 


Montana Construction Company has 


rhe company will electric road from Salm 
we on 


General Manager 


from Omaha. 


OMAHA, NEB. Akron, 
road from Omaha to Lincoln. E. C. 


and W. J. C. 


promoter. 


OMAHA, NEB 


for the construction of its new 


Capitalists of Ohio, are interested in an 


. electric 
Hurd, of Lincoln, is surveying the line 
Kenyon, general manager of the stock 


yards, Omaha, is the 


he Omaha Street Railway Company has let the contract 
power house. The contract for the structural 


iron work for the power house was let to a Minneapolis firm 


An award for 
generators went to the General Electric Company; that for the engines to a 
P : 4 ; . : Af a 
St. Louis firm; that for the condensers to a New Jersey firm, and that for 
furnaces to a Pittsburg firm. : . 
SOUTH SIOUX (¢ ITY, NEB.—The company that proposed to build an elc- 

tric railway between Sioux City, Ia., and Homer, Neb., has not yet completed 
: ’ ae a nere’r 

plans. It will be a standard gage road, and will be 
i long, 5 South City, Neb., Dakota City 
Neb., the county seat of Dakota County, and on to Homer, Neb., on the lg 
, + *s ; eo ge 


of the Winnebago Indian Reservation. 


its organization and 


sixteen miles passing through Sioux 


rT" The whole 16 miles is perfectly level 
: Che road will be operated for both freight and 
locomotives will be during the 


and will require no grading. 


passengers. Steam used 
The 
being to erect one main 


MILLVILLE, N. J. 


connect 


construction of the 


road. high tension system of power distribution will be used, the pl 
’ » plan 


station and necessary sub-stations. 


Che People’s Traction Company is now making final 


arrangements to most of the important cities and towns in South 
« ) » ) i 


Jersey below Pitman by 
SEA ISLAND CITY, N. J.—The City 
granting the People’s Traction Company the right to build 


trolley. 


Council has ordinance 


passed an 
an electric railway 


through the city limits, along Landis Avenue. 


CAMDEN, N. J.--The General Traction Company, which will build ab t 
85 miles of electric railway to reach from Camden to Atlantic City ya 
May and other seashore resorts, has fiied articles of association in Fea 
The capital stock is $1,000,000, and the officers are M. W. iar ae, 
dent; George A. Aldrich, vice-president; Charles G. Willis. sveretary and 


treasurer. 
DOVER, N. J.-——-The Morris 


build a line 


County .Traction Company has been 
Blackwell Street 


forming part of a line 


granted 


a franchise to over from the eastern to the 


western boundary lines, between Rockaway and 
NK « « ( 


Wharton, a distance of six miles Tha « ae oe 
; es. The company is to pay the town two per 


cent. of i1tS gross receipts, counting the money received within the orn ane 


Dover, during the first seven years atter.cars shall have begun running; 
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cent. the next five years, and after the twelfth year the rate shall 
cent. The franchise 


three pet 
not be less than three per cent. nor more than five pet 
is perpetual, 

WASHINGTON, N. J.—The Easton & 
will extend its line from Belvidere to Washington and 
over the Lehigh Valley Traction line. This would form 
50 miles around. The Easton & Washington Traction, Company 1s building its 
line between the two places, having started work in Phillipsburg. The Easton 
& Belvidere has a force of men engaged in constructing the 
line between Nazareth and Bath, and Nazareth and Belvidere, in Northamp 
It also has a charter for a line parallelling that of the Northamp- 
Nazareth. 

Vegas & Hot 
extension of its lines 


Belvidere Street Railway Company 
Phillipsburg, entering 


a complete loop, about 


Company now 


ton County. 
ton Traction Company between 
EAST LAS VEGAS, N. MEX.—The Las 


Railway, Light & Power Company will begin at once the 


Easton and 
Springs Electric 


around the city. 
NEWBURG, N. Y.—The Intervalc 
for a franchise to operate an electric railway through the city over the Snake 
Hill Turnpike, 
GLENS FALLS, N. 


Company have ratified the 


Traction Company has made application 
entering at Lake Street. 

Y.—The stockholders of the Valley 
property and franchises of the North 
authorized by the Railroad Com 


Hudson Railway 


lease of the 


been 


River Railway Company which has just 
missioners to increase its capital stock from $180,000 to $200,000, and to issue 


a mortgage of $500,000, of which $200,000 is to be available for immediate use. 


HEMPSTEAD, N. Y.—The New York & Long Island 


Freeport to the easterly line of the town of 


[Traction Company has 
been given a franchise from 
Hempstead. All but about 800 feet of the proposed line is 


The term of the franchise is for ninety-nine years, and the fare will be 


over private right of 
way. 
ten cents from the eastern line of the town to Freeport, and ten cents from 
Freeport to the city line of the Greater New York, at Valley Stream. 


LONG ISLAND CITY, N. Y.—The new board of directors of the New 
York & Queens County Railroad has been made public, as follows: Arthur 
Curnbull, president; E. T. Perine, secretary and treasurer; J. J. Rollins, Cal- 


Elias, V. P. 


President 


vert Brewer, W. C. Ivison, W. K. Matthews, A. J. Snyder, all 
of New York, and Francis Rawle, of 


clares that he and his bought the 


Philadelphia. Turnbull de- 


associates have road for themselves, and will 
operate it. He denies that the Pennsylvania or the Long Island Railroad had 
any interest in the 


DAYTON, OHIO.—The 


incorporated by James P. 


property. 


Dayton & Lebanon Traction Company has been 


Wolf, Wayland P. Sunderland, Frank M. Hamilton, 


W. C. Ely and O. F. Davidson The line is to extend from Dayton to 
Lebanon. , 
CINCINNATI, OHIO.—The People’s Rapid Transit Railway Company, 





from Toledo to Cincinnati, has opened an office in 


Cincinnati. The company has secured 
Morgan. of Toledo, 


Weadock, of Toledo 


which proposes to build 


most of the required right of way, and 
grading has been done. J. is president and general man 


ager of the company, and L. J. secretary. 


LIVERPOOL, OHIO.—<An electric railway is projected 
Wright, E. W. Mulligan, F. W. 
and others, of Wilkesbarre, Pa 


Liverpool, Lisbon and Salem, and the company 


EAST from East 
Liverpool to Salem by ks: ws 


Yeager, J. L. Dunn, W. J. 


have been asked for in East 


Kirby, J. B. 
Ilarvey Franchises 


offers to start work within ninety days if granted the franchises. 


YOUNGSTOWN, 


power house of the 


OHIO.—-Several improvements are being made at. the 
Mahoning Valley Railway Company, 
Mahoning 


On July 4 a new boiler was put in operation 


Pennsylvania & neces 


sary by the extension of the company’s system in Avenue and thx 
building of the Struthers line. 
being installed. 


and a Slater engine and a generator aré¢ rhe generator will 


have a capacity of 300-kw. The new engine and generator will be placed in a 


new addition which is being built on the east side of the 


HAMILTON, ONT. 
Company have come to an agre 
Harvester Company’s works. The 


power house. 


Representatives ot the city and the Street Railway 
service to the In- 


company undertakes to 


ement regarding railway 


ternational expend 
$<o0,000 in double-tracking the line and in 
PITTSTON, PA. 
of West 
Mass., 
KANE, PA.—The Kane Electric Street 


miles of 


making other improtements. 


Negotiations are being conducted between the officials 


: ial. ahaa x aon . 1 ‘ 
Pittston and the American Trackless T1 ley Company, of Boston, 


for a trackless trolley line. 


ee 5 
Railway Company has been incor- 


tg way. ( apital, 


porated to build four elect 


$24,000. Thomas 


Kane, is president. 


S. Cunningham, of 


READING, PA. 
Pottstown & 


lies, poles and rails have been delivered along the route 


£ 


1 
of thi Reading Electric Railway, and the construction of the 


Allen, of Philadelphia, the 


road will be begun by Smethhurst & 


NEW CASTLE, PA.—The 


pany is endeavoring to 


contractors. 
Pennsylvania & Mahoning Valley 


secure a franchise to extend its local line in 


Railway Com 


ordet to 


provide entrance to the center of the city for the Sharon & New Cast 


ALLIANCE, PA.—The Alliance & 


Railway. 


€ si] He 
Cherryville Street Railway Company 


has been incorporated to build 7.83 miles of electric railway in Northampton 
County, running from Alliance to Cherryville Capital, $<o0.000 Fis. nied 
ident is Jay S. Moyer, of Bethlehem. 

BATH, PA.—The Bath & Chapman Street Railway Company has been in 
corporated to build an electric railway 1.2 miles long in Northampton County 
from Bath to Chapman Quarries. The capital stock of the company is cee a 


a S. Moyer, of B thlehem, is president. 


NAZARETH, PA.—The Township Line Street Railway Company 1 
incorporated to build ro mile f read in Northampton County from Naz 


' : ' oO her + Pana te ‘ 
areth to Christian Spring thence to Bath, New Centerville and Georgetown 


rhe president is Jay S. Moyer, of 
ALTOONA, PA.—The 
pany and the Tyrone 


the Altoona & Logan Vailey Electric Railway Compa 


Capital, $65,000. 


consolidated as 


total authorized 
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capital stock of the united companies is $800,000. Both companies were con 


trolled by the American Railways Company. 


MEADVILLE, PA.—F. A. 


ing Company, of Cleveland, has just finished surveying a route for an elec 


Pease, general manager of the Pease Enginee 


tric railway from Geneva, Ohio, to Meadville, Pa., a distance of almost 50 


miles. The proposed line passes by Conneaut Lake, which is a summer resort 


for residents of Western Pennsylvania. C. W. Goodrich, of Geneva, Ohio, is 


the promoter of the road. 


ALLIANCE, PA.—The 


12-mile electric railway in 


Northampton Central Railroad Company has_ been 


incorporated to build a Northampton County, be 


Alliance and extending to Bath, and thence to 
Nazareth. Jay S. Moyer, of 


also of the Alliance & Bath Street Railway Company, incorporated to build 12 


ginning at the borough of 


Capital, $120,000. Bethlehem, is president, and 


miles of electric railway in Northampton County, running from Alliance to 
sath and Catasuqua. Capital, $75,000. 
READING, PA.—Another electric railway is to be built between Birds 


boro, Berks County, and Reading, by the Reading & Birdsboro Street Railway 
It will be a part of the 
from the terminus of 


United Traction Company’s system, and 
Black Bear. 
there it will run down the east side of the Schuylkill River, crossing the Big 


Company. 


will start that company’s line at From 


Dam, and go on through Seyfert’s, Naomia, Gibraltar and Clingan to Birds 
boro. The company is capitalized at $12,000. 
JEANNETTE, PA.—-An electric railway from Jeannette: through Adams 


West 
Jeannette capital. The length of the line 


burg, Madison, Arona and other coal mining towns to Newton has 


been planned and will be built by 
will be 14 miles. It is estimated that the new line is to be in reality a part 
of the Pittsburg, McKeesport & Connellsville line, and that it will ultimately 
with the Ludwick, 


be connected Greensburg & Southern Company’s line at 


west of Greensburg. W. A. Cribbs, of 


DONORA, PA. The borough council has been asked for a franchise for 
& Carroll Street , 
a connecting link between the Castle 


Jeannette, is interested. 


the Donora Railway, to traverse the principal streets of 


Donora as Shannon and Charleroi line 
of the Pittsburg Railways Company and numerous towns in the Monongahela 
Valley. 
company is $150,000. The incorporators of the new road are Bert W. Kastner, 
William J. Whitledge, William Culin 
of Donora, and Isaac N. Kibler, of Charleroi. 

PITTSBURG, PA. 


Company, 


The distance to be covered is five miles, and the capitalization of the 


Lewis, Armstrong, James B. Castner, 


Beaver Traction 
Western 


taken out charters at Harrisburg for two companies that will build 13 miles of 


Interests identified with the 


Valley 


which operates 35 miles of line in Pennsylvania, have 


electric railway between Aliquippa, Coraopolis and Monaca. The charters are 


as follows: To the Coraopolis & Aliquippa Electric Street Railway Company, to 
president, William Redwood Wright, 


To the Monaca & Aliquippa Electric Street Railway Company, 


build five miles of road, capital $30,000; 
of Philadelphia. 
to build ten miles of road, beginning at Monaca, Beaver County, and extending 
through the townships of Moon and Hopewell to Aliquippa, capital 
William Wright, of Philadelphia, president. The directors, all 
Philadelphians, are W. Frederick Snyder, Sydney L. Wright, William Henry 
Snyder and Walter T. Bilyue. A. H. Philadelphia, will be in 
charge of the work. 

CORPUS CHRISTI, TEX.—Moling 
an electric light plant. 


260,000; 


Redwood 


Engstron, of 


Brothers have applied for a franchise 
for an electric railway and 


LAREDO, TEX. 


a2 


The Laredo Electric & Railway Company is about to build 
;-mile extension, and plans to add to its power station equipment a new 
250-hp engine and a 150-kw alternator. 

HOUSTON, TEX. 
New York 


electric railway t 





Engineer H. C. Kehm, of Rowley, Kehm & Johnson, of 


and Chicago, who are promoting the project for an interurban 


miles, says that it is also pro- 
Porte, 


Galveston, a distance of 51 


posed to build a branch line from Harrisburg to La 


Seabrook and Alvin. 
BEAUMONT, TEX.—-The 


from Beaumont to Sour 


Morgan’s Point, 


capitalists interested in the construction of an 
Lake, Saratoga and Port Arthur have 


to an agreement, the capital has been furnished and 


electric railway 
work will proceed 
Lake & Port 


$300.000. The 


come 
rapidly. The corporation will be known as the Beaumont, Sour 
Arthur Traction Company, and will be capitalized at 
D. W. Meeker, George H. Hill, P. R. Norvell, Capt. 
Averill, G. W. Carroll, Capt. G. W. O’Brien, R. C. 
Beaumont; G. M. Craig, of Port Arthur; J. M. Carpenter, of Sour Lake: 
John B. Linn, of Springfield, Ohio; Hugh E. Smith, of Columbus, and William 
Abbott Smith, of Columbus. The directors of the company are G. W. Meeker, 
B. R. Norvell, William Wiess, Capt. G. W. O’Brien and R. C. Duff, of 
mont; George A. Hill, of Sour Lake; George M. Craig, of Port Arthur: 
H. Linn, of Springfield, Ohio; William Abbott Smith, Hugh E. 
Theodore Weyant, of Columbus, Ohio. The line will be 52 


power house will be 


incor- 
William 
Duff, all of 


porators are 


Wiess, W. C. 


Beau 
John 
Smith and 
miles long. The 
located in Beaumont and will also furnish power to rice 
ilong the 


plants and pumping stations route as well as light for the towns 


through which it passes. 


Franchises have been granted by the 


CLARKSVILLE, TENN. 


Clarksville Electric Street 


City Coun 


] 


cil to the Railway over various streets of the city. 


with spurs to Dunbar Cave and New Providence. 


been engaged to locate the 


Nashville to Gallatin and from Nash 


Pittsburg, is the principal promoter of the 


NASHVILLE, TENN.—Surveyors have lines of 


ie Interurban Railway 
ville to Columbia. C. W. 


Company from 


Ruth, of 


line 

MEMPHIS, TENN.—F. R. Harris, of St. Louis; R. P. Cary, W. A. Buck 
ner. M. M. Bosworth and others have applied for a fifty-year franchise for a 
new touble-track street railway in Memphis, to be known as the City Street 
Railway, capital stock, $50,000 nominal, and will be made $1,000,000 In con 
ideration for the franchise the petitioners offer the city one per cent. per 
nnum of the gross receipts for the first ten years and two per cent. during 


forty years of the franchise 


1 +} 
e othet 
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contracts for constructing the Bluefield & Hinton 
John 


GRAHAM, VA.—The 


Electric Railway from Graham, Va., to Bluefield will he let at once. 

Walters is president. 
EVERETT, WASH.—The 

Railway & Electric Company 


Council of Maysville has granted the Everett 
a franchise to light the city for a period of fifty 
years. 

SNOHOMISH, WASH.—Local interests are 
from Snohomish to Monroe and Cherry Valley, a distance of 15 miles. 
Snyder, cashier of the First National Bank, is interested. 

WHEELING, W. VA.—The County Commissioners have granted the Wheel- 
ing-West Liberty Belt Line Company a franchise to build from Stackyards to 


to build an electric railway 


W. M. 


Greggsville, with a few spurs and branch lines on the side. 

WHEELING, W. VA.—The Nicholas Short Line Railroad, of Charleston, 
W. Va., has been formed to build a railroad from Belva, W. Va., up Little 
Elk Creek to its headwaters; capital, $100,000. Incorporators: C. C. Sharp, 
Gauley Bridge, W. Va.; Peter Carroll, W. E. Chilton J. E. Chilton, T. S. 
Clark, Charleston, W. Va. 

MADISON, WIS.—The Interstate Electric Railway has been 
to build an electric railway from Madison to a point on the Wisconsin-Illinois 
State line in the southeastern part of Green County about 50 miles. The com 
pany is incorporated with a capital sfock of $50,000, by Charles E. Bross, of 
Madison; N. F. Thompson, M. A. Beal, E. H. Keeler and H. N. Starr, of 
Rockford. 

SHEBOYGAN, 


¢ re 
92,500,000 


incorporated 


Sheboygan Light, Power & Railway Company 
has secured from the Mercantile Trust Company, of New York, 
to build an extension of 30 miles to Port Washington. The loan was secured 
by consolidated first mortgoge five per cent. thirty-year gold bonds, retiring the 
The entire plant will be equipped with mod- 


WIS.——The 


present indebtedness of $400,000. 
ern appliances. 


> 


NEW INDUSTRIAL COMPANIES. 


PITTSBURG, PA.—The Pittsburg Electric Manufacturing & Engineering 
Company has been incorporated under the laws of New Jersey; capital $60,000. 
Incorporators: J. S. Cole, H. A. Cox, Henry C. Evert, Albert H. Moeser. 

THE EMPIRE ELECTRIC SUPPLY COMPANY, of Chicago, has been 
incorporated with a capital stock of $10,000. The incorporators are Charles 
W. Farr, Arpad M. Barothy and Charles L. Hibbard. It is the purpose of the 
company to manufacture and deal in electrical devices. 

THE MILLER ANCHOR COMPANY, Norwalk, Ohio, has been 
porated for $20,000. The officers will be Mr. G. H. Miller, president; A. E. 
The reason for incorporating are to put more money behind 
Their anchors have been 


incor- 


Rowley, secretary. 
the concern and do a larger manufacturing business. 
upon the market now a little over one year and have met with great success 
with some of the largest companies in the United States. 


os ‘eee 
i ‘ 
LEGAL. 
BLACK LIST LAWFUL.—At St. Louis, on August 17, Judge Rogers, in 
the United States Circuit Court, refused to issue 
the Western Union Telegraph Company on the application of the Commercial 


America, or to interfere in any way. The decision 
was brought to prevent the 


Union of 
grows out of charges of blacklisting. The suit 
Western Union from discharging employees because of their connection with 
has the absolute 


Telegraphers’ 


the union. The opinion holds that the. telegraph company 
right to dismiss employees because they belong to the union or for any other 
reason; that there can be no conspiracy to do a lawful act; and that the so- 


called “black list,’’ composed of the names of discharged employees, may be 





maintained and given out for the use of others. 

TELEPHONE AND TROLLEY WIRES.—-The American Telephone & Tel- 
egraph Company gets somewhat the better of the fight with the Cincinnati 
& Columbus Traction Company over the right of way on the route between 
Milford and New Boston. The traction company some days ago began putting 
up its line of wires within a few feet of the wires of the American Company, 
so close that it was claimed the induction from the high tension trolley cur- 
rents would ruin the telephone and telegraph lines. It was on this account 
an injunction. The judge granted 
The injunction pro- 


that the American Company appealed for 
it after hearing affidavits from a number of persons. 
hibits the Cincinnati & Columbus Company from interfering in any way with 
the'lines of the plaintiff on the Cahoon tract until the Cincinnati & Columbus 
Company has granted a permanent right of way to the plaintiff in lieu of the 
And the Cincinnati & Columbus Company is also en- 
a trolley line parallel to the telephone lines except 


present right of way. 
from constructing 
at a distance of twenty feet or 

TELEPHONE RIGHT OF WAY.—The Supreme Court of Georgia in re- 
versing a judgment for defendants in the suit of the Southern Bell Telephone 
against M. C. Harris et al. held that, 1. Where one enters into a 
written contract granting to a telephone and telegraph company the right to 
owns or 


joine d 
more, 


Company 


telegraph over property which he 


a suit brought by the company to 


construct lines of telephone and 
in which he has an interest, it is error, in 
enforce the contract to admit parol evidence showing that it was the under- 
standing of the parties, when the contract was entered into, that the contem- 
a specified por- 


Where a con- 


plated line of telephone and telegraph was to be erected along 


tion of property owned by the other party to the contract. 2. 
tract contains a recital of the payment of one dollar as its consideration, the 
It creates an 


In a 


contract is valid, though the sum named was not actually paid. 
obligation to pay that sum, which can be enforced by the other party. 3. 


telephone and telegraph company to enforce a contract of 


suit brought by the 


a restraining order against 
e 
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the nature indicated in the first headnote, it is not competent for the other 
party to set up as a reason for its nonenforcement that he was not the sole 
owner of the property; his alleged co-owners not being parties, and raising 
no objection. 

CHICAGO TRACTION FIGHT.—Two bills have been filed in the Superior 
Court asKing that receivers be appointed for the North and West Chicago Street 
Railway Companies, the underlying corporations of the Chicago Union Trac- 
tion Company. It is asserted that this move is merely a precautionary one to 
protect the bondholders in certain proceedings, should they arise. A bill for 
an injunction will probably be filed in a few days by Levy Mayer, who is 
acting for the objecting stockholders of the two underlying companies, seek- 
ing to restrain the officers of the said companies from perfecting at the stock- 
holders’ meeting to be held, the changes in the contract relations between 
the Union Traction and the West and North Chicago Street Railway Companies 
contemplated in the proposed plan of the reorganization. It is contended on 
the one hand that a vote of a majority of the stockholders of the two under- 
lying companies is sufficient to raitfy the new agreement, whereas on the 
other hand, the contention is made that as the new plan contemplates a change 
in the contracts, it is necessary to secure the unanimous consent of the 
stockholders, as each one has a vested interest in the contract, which cannot 
be lost without his consent. 


TROLLEY TRANSFER TIME LIMIT.—The Supreme Court of Maryland 
has held, in the case of Garrison vs. United Railways & Electric Company, 
that a statute of the State requiring the street car company of Baltimore City 
to give, on request, to each passenger paying a cash fare a transfer for a ‘‘con- 
tinuous” ride does not prohibit the company from limiting the time within 
which a transfer can be used. It was further held that when the time limit 
of a transfer issued by a street railway has expired the transfer is void on its 
face, and a conductor is justified in refusing to honor it, and in demanding 
a fare. It was also decided that when a conductor has given a passenger a 
reasonable time and opportunity to pay his fare and the passenger has refused, 
and the conductor has commenced the process of ejecting the passenger, the 
ejection may be completed, even though a fare be tendered, as the passenger 
has forfeited his rights as such. The court said that “in the nature of the 
case, regard being had to the character and magnitude of the business of con- 
veying on street cars hundreds of thousands of passengers, it would seem to 
be a very proper precaution for the company to protect itself against imposi- 
tion by affixing to the transfers which it is required to issue a limit beyond 
which they should not be available for use.’’ 


OBITUARY. 





STRONG for several years manager of the Postal Tel- 
He was attached to the 


MR. GEORGE B. 
egraph Company’s office in Saratoga, died last week. 
109th Regiment, New York Volunteer Infantry, during the Civil War. 

COL. M. W. OFFUTT.—Col. Milton W. Offutt, vice-president of the Elec- 
tric Light & Power Company, of Baltimore, and a leading: Maryland Democrat, 
died at his home in Towson, Md., last week. He was 44 years old, and inter- 
ested in many enterprises. He was president of the Maryland Biscuit Com- 
pany and a director in the Towson Bank. 





—@— 


PERSONAL. 


MR. J. M. ANDERSON, treasurer of the Albert & J. M. Anderson Manu- 
facturing Company, of Boston, has returned from a short trip to Europe. 


MR. GEORGE R. BABCOCK has been made superintendent of fire alarms 
and police telegraphs at Oakland, Cal., in place of Mr. L. E. Flemming. 


MR. JAMES ROSS.—Owing to the differences between the directorate of 
the Dominion Iron & Steel and the Dominion Coal Companies, Mr. James Ross, 
the street railway capitalist, has resigned as president and director of the for- 
mer company. 

THE HON. ALBERT WARE PAINE, of Bangor, Me., who has just passed 
his ninety-first birthday, is still in the active practice of his profession, the law. 
He is president of the Maine Telegraph Company. He has voted at every 
Presidential election but one since he came of age, when President Zach- 
ary Taylor was elected. 

COL. JAMES ALLEN, U. S. Séenal Corps, has arrived at Seattle, to assume 
general charge of the laying of the Seattle-Sitka submarine cable. The Sitka- 
Juneau section will be laid first, and then they will begin at Sitka to lay the 
long section to Seattle. The cable has been taken out by the Texan and will 
be laid by the Burnside. 

MR. C. L. HIBBARD, who for the past few years has been Chicago repre- 
sentative of the Varley Duplex Magnet Company, has tendered his resignation, 
to take effect Sept. 1st. Mr. Hibbard will take charge of a new company 
which will manufacture and handle several electrical specialties. The Chicago 
office of the Varley Company will temporarily be in charge of Mr. William 
Balke, who for the past five years has been chief inspector at the Varley fac- 


tory. 
MR. GEORGE STUART LANE, until recently of the General Electric 
Company’s Schenectady staff, has been engaged by the export house of 


Beeche Duval & Co., Broad Exchange Building, New York, to proceed to 
Chili for the purpose of taking charge of a new department which that firm 
is to establish for the handling of electrical equipment, machine tools, etc., 
for sale on the West Coast of South America. Mr. Lane’s headquarters will 
be at Valparaiso. 

MR. MARCONT is 
which sailed for New York on August 22. 
intends to make important experiments in wireless telegraphy, for 
These 


a passenger on the Cunard Line Steamship Lucania, 
During the voyage across the At- 


lantic he 
which apparatus has been specially fitted to the masts of the vessel. 
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experiments will be made with the object of ascertaining the actual power re- 
quired to send messages certain distances on moving stations. Mr. Marconi ex- 
presses confidence in the development of his system and satisfaction with the 
present results. 


MR. THOMAS ESPY, of Kenton, Ohio, who has been superintendent of the 
electric light plant at Waukesha, Wis., has accepted the superintendency of 
the Consolidated Gas & Electric Lighting Company’s plant at. Tiffin, Ohio, 
owned by the Kerlin Bros., capitalists of Toledo. They also own the plant at 
Waukesha and several others. Mr. Charles B. Evey, who was formerly chief 
engineer of the Kenton Gas & Electric Company’s plant and who has been 
working in Columbus for some time, has been called to take the position of 
chief engineer of the plant at Tiffin. 


MR. FREDERICK LEWIS has been appointed superintendent of the Rock- 
ingham County Light & Power Company at Portsmouth, N. H. D. F. Burritt, 
whom he succeeds is, it is understood, going to Springfield to take a position 
there. Mr. Lewis is a native of Haverhill, Mass., and married there also. 
After graduating from the Mass. Institute of Technology he took a position 
with the United Illuminating Company of New Haven. He was connected 
with that corporation for fourteen years. For the last three years he has been 
the general manager of the General Gas, Electric & Power Company, of Con- 
nersville, Ind. 


ANDREWS-BEECHER.—The engagement is announced of Miss Helen 
Horton Beecher, of Ballston Spa., a daughter of the late George Beecher and 
a niece of Judge James L. Scott, of Saratoga, to Major James Madison An- 
drews, Jr., of the Second Regiment National Guard and assistant general man- 
ager of the selling department of the General 


Electric Company, at Sche- 
nectady. 


Major Andrews is the son of Capt. and Mrs. James M. Andrews, 
whose town house is at 48 West Fifty-seventh Street, New York, and a nephew 
of William D. Ellis, for many years president of the Ellis Locomotive Works, 
the largest property absorbed by the American Locomotive Company. 


MR. C. J. GLIDDEN.—Post cards have been received in London and 
Boston as to the arctic automobile trip of this daring telephonist and his wife. 
One of the most recent, dated Sundesvall, August 10, says he reached there 
the second day out from Stockholm, going north. He had done 190 miles in 
eight hours without any delays, and got a great reception on the roads from 
people who had never seen an automobile before, but some were very much 
frightened and ran away on the approach of the machine. On the first day 
out from Stockholm he experienced very bad roads, but the last three- 
quarters of the journey were better, though not what could be called good. 
He adds that the hotels were excellent everywhere. 


MR. JAMES CORR AND MR. W. C. GOULD, electricians for the New 
Omaha Thomson-Houston Electric Light Company at Omaha, on July 27 had 
what might have proved very serious accidents. While making some changes 
in the switchboard connections Mr. Corr accidentally grasped a 5,000-volt lead 
with both hands. While the wire was well insulated the pressure held him 
fast for an instant, severely burning several fingers of both hands. Fortu 
nately he was able to kick from under him a scaffolding upon which he was 
standing in time to release his grasp and thus save his life. Within an hour 
of this accident Mr. Gould was severely burned on one of his limbs by coming 
into too close contact between a 5,000-volt lead to a transformer and a grounded 
iron bar in the building, thus forming a grounded circuit through his body. 
3oth men are again at their work after being incapacitated some days. 


ZX 
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EDUCATIONAL. 


DREXEL INSTITUTE, Philad4phia, has issued an 
school of Mechanical and Electrical Engineering. While engineering study at 
Drexel Institute is nearly as old as the Institution itself, a new plan of organ 
ization particularly adapts the courses to the requirements of young men who, 
after completing high school or equivalent education, have gone directly into 
commercial engineering work only to find themselves handicapped by lack of 
adequate technical training. The deficiencies which such men 
made up in these courses with the least expenditure of time and 
These special two year courses aim to be as thorough and comprehensive as 
the more usual ones occupying four years. They are only completed in the 
shorter time because the practical experience of the student in 
drafting and in shop methods, if sufficient, takes the place of similar work in a 
four year curriculum; and because a greater maturity and a larger outlook 
enable him to advance both more rapidly and more surely. The moderate ex 
penditure required for tuition and books opens the door to a large number who 
could not consider courses of the more usual kind. 
the “School of Engineering” circular which may be 
Institute. 


announcement of its 


have may }b 


money. 


mechanical 


Full details are given in 
had on application to the 








ELECTRIC EFFECTS AT LUNA PARK.-—One of the most brilliant illu 
minating spectacles in and around New York is the exhibition of incandescent 
electric lighting at Luna Park, Coney Island. Lamps in all combinations of 
shape and design and with colored effects make a harmonious and not 
dazzling display. 


too 
In the decorative work have been used a large number of the 
Norbitt temporary sockets made by the Crouse-Hinds 
Syracuse, the sale taking place through its New 
M. Hawkins. 

SAWYER-MAN SUPPLY DEPOTS.—To 
the Sawyer-Man Electric 
tribution depot at the Central 
28th Street, New York. 


Electric Company, of 


York representative, Mr. F. 


facilitate the prompt 
Company has recently 
Stores of the Terminal 


filling of 
established a _ dis- 
Warehouse, in West 
Here are kept over a million lamps in stock, 


orders, 


so 
that any and all calls may be speedily and completely answered. <A _ similar 
depot is situated at 3oth and Market Streets, Philadelphia, and others in 
Boston, Buffalo, Syracuse, Pittsburg, Charlotte, Chicago, Denver, St. Louis. 
Atlanta, New Orleans, San Francisco, Seattle and other centers of trade. 


INCANDESCENT LAMP ADVERTISING.—Writers of advertising matter 


‘in any branch of trade will find much to interest them in a series of six hand 


some booklets issued by the Buckeye Electric Company, Cleveland, Ohio, hav- 
ing for an object to set forth the merits of the Buckeye incandescent lamp. 
As examples of the art of effective advertising this series is instructive in 
plan, matter and mechanical execution. The first of the series deals with the 
filament, and the succeeding ones with the mount, sealing in, exhausting, pho- 
tometry and final inspection. A couple of 
case illustrate the text, which is short and directly to the point. In mechanical 
execution the booklets are of surprising excellence. 


well-executed engravings in each 


The cover designs are of 
real artistic merit, the subject of the booklet being taken in each case for a 
“motif.’”’ In each booklet the subject of the following one is announced, and 
the advertising matter is confined to the sentence “Better buy Buckeye” on 
the back cover, and the following sentence isolated in the text: “If you read 


all of our series of booklets you will know something of lamp manufacture and 


its difficulties, and why a good lamp is cheapest to buy.” 
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UNITED STATES PATENTS ISSUED AUGUST 18, 1903. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 


12,148. METHOD OF DETERMINING THE DIRECTION OF 
TELEGRAPH SIGNALS; John S. Stone, Boston, Mass. App. filed Dec. 
16, 1902. The direction whence the received waves come is determined 
by receiving the waves in a number of conductors or parts of conductors, 
in conveying the oscillations produced therein to a translating device and 
in changing the positions of the conductors relatively to the direction of 
motion of the waves till a position is found in which the combined effect 
upon the translating device of the several oscillations is zero. 


736,345. ELECTRIC RAILWAY SIGNAL; Henry A. Ammann and Albert D. 
Campbell, Spokane, Wash. App. filed Nov. 19, 1902. The invention relates 
to the details of construction of a circuit closer to be attached to the trolley 
wire and actuated by the passing trolley wheel. 


736,351. ELECTRIC CABLE; Karl T. Bennet, Helsingborg, and Johan T. 
Johansson, Stockholm, Sweden. App. filed Oct. 25, 1901. The wires of 
a cable are arranged at the four corners of a square and held apart by 
sets of spacing blocks interlaced between them. 


736,362. DYNAMO ELECTRIC MACHINERY; Henry Chitty, South Nor- 
wood, Eng. App. filed Nov. 14, 1902. Relates to the ventilating passages 
of the machine, those formed in the field magnet cores being in line with 
those in the armature core. 


736,390. SECONDARY BATTERY; George E. Hatch, Quincy, Mass. App. 
filed July 14, 1899. A storage battery in which rigid supports are used 
for the active material of the positive pole electrodes only; the active sur- 
face of the other plates is directly exposed to the action of the electrolyte. 


736,393. MEANS FOR CONTROLLING ELECTRIC OPERATING APPA- 
RATUS; Karl Hertwig, Frankfort-on-the-Main, Germany. App. filed Dec. 
27, 1902. A push button system for electric elevators in which the operation 
of any button will cause the others to be locked and rendered inoperative 
to move the car. 


736,417. ARMATURE COIL; Frank A. Merrick, Johnstown, Pa. 
Feb. 19, 1901. i 


SPACE 


R ( App. filed 
The invention relates to the manner of disposing of the 


ends of the coils at the head of the armature so that they will occupy but 
little space. 


736,420. SECONDARY BATTERY; Joseph Middleby, Jr 
App, filed Nov. 22, 1899. Details of construction of 
battery with porous separators between the plates. 


736,432. APPARATUS FOR ASCERTAINING POSITION RELATIVE TO 
A PREARRANGED GUIDING SYSTEM; Robert B. Owens, Montreal, 
Canada. App. filed March 11, 1902. A submerged electric conductor is 
located along the course to be followed by a vessel, a shore circuit supplies 
the conductor with a current which creates a magnetic field within which 
the vessel moves, and a double-coil indicating device carried by the vessel 
is effected by this field in a manner to show the vessel’s position with re 
spect to the submerged conductor. 


-- Malden, Mass. 
a zine-lead storage 


736,447, ELECTRIC SWITCH; William M. Scott, Philadelphia, Pa. App. 
filed July 19, 1902. Details. 
736,461. ELECTRIC MOTOR AND BRAKE; Alfred A. Thresher, Dayton, 


O. App. filed June 17, 1903. A magnetically released friction brake for 
the armature shaft is located between the armature and one of the heads 
of the casing. 


736,476. ELECTRICALLY CONTROLLING MOTORS FROM A DIS 
TANCE; William Baxter, Jr., Jersey City, N. J. App. filed April 24, 1901. 
A system of control including the usual motor switches, rheostats, etc., for 
starting, stopping and reversing, an electro-magnetic device which actu 
ates the controller and an operating switch located at a distance from the 
latter and adapted to control its movement. 


736,483. TELEGRAPHIC TRANSMITTING AND RECEIVING APPARAT 
OS; Georg F. R. Blochmann, Kiel, Germany. App. filed June 7, 1901. 
The transmitter js contained in a box having walls opaque to the emitted 
waves, and the source of such waves is placed at the focus of a lens in 
the wall of the box and capable of refracting the rays. The receiving de 
vices are located in a similar box having a similar lens which concentrates 
the rays at a particular point. 


736,490. ELECTRIC DAMPER REGULATOR; 


Albert M. Butz, Oakpark, [ll]. 
App. filed Feb. 24, 1902. Details. 








ENGINEER. Vor. XLII, No. 9. 


, _ <orrints: > 

306 MLECTRICAL WORLD anp 
736,493. CONTROLLER FOR ELECTRIC MOTORS; William H. Chapman, ville, Tenn. App. filed June 7, 1901. \ current of electricity is passed 
through the filtering diaphragm while it is in the presence of water to 


»502. 


A device for controlling elevator 
segments and of resistances and a 
over the segments, the end 
with the positive and 
the motor 


Portland, Me App. filed Jan. 9, 1903. 
motors consisting of a series of contact 
pair of contact sliders to move alternately 
egments of the series being connected respectively 
negative poles of the source of current. With this arrangement 


may be started in either direction gradually or stopped suddenly. 


CIRCUIT BREAKER; Thomas E, Daniels, Jr., Utah. App. 


filed Jan. 2, 1903. <A switch consisting of a long wooden handle having a 


Provo, 


metal hook at the extremity adapted to be hooked overt an overhead bare 
conductor; a branch circuit leads from the hook. 

736,509. ELECTRIC FURNACE OR OVEN; August Eimer, New York, N. Y. 
App. filed May 22, 1903. (See page 346.) 

736,511. ELECTRIC TRIP MECHANISM; Charles C. Ely and Adolph Ko 
belt, Kansas City, Mo. App. filed Oct. 9, 1902. <A weight released by 
electro-magnetism falls and moves a valve. 

736,548. ELECTRIC SYSTEM OF TRANSMISSION; Robert A. Ripley, 


transmission over a 


Stamford, Conn. App. filed June 13, 1902. Electrical 
line which is neither grounded nor connected so as to form a complete 
circuit. A capacity is connected to each end of the line and electrical dis- 
turbances created at either end are received by a suitable receiving ap- 
paratus at the opposite end of the line. 


736,554. RAILWAY SIGNAL; Jens G. Schreuder, Edgewood, Pa. App. 
filed Sept. 25, 1902. Details. 

736,577. LAMP SOCKET; Walter A. Church, Binghamton, N. Y. App. filed 
Dec. 6, 1902. Details. 

736,565. PROCESS OF ZINCING OBJECTS BY ELECTROLYSIS; Ignaz 
Szirmay, Budapest, Austria-Hungary. App. filed Nov. 17, 1900. (See 
page 346.) 

5587. SYSTEM OF ELECTRIC MOTOR CONTROL; Gano S. Dunn and 


An arith 


Edwin R. Douglass, East Orange, N. J. App. filed July 2, 1903. - 
system of 


metical multiple-voltage system is combined with a secondary 
motor regulation so as to give a series of motor speeds intermediate of the 
speeds at successive voltage which intermediate speeds have a 


positions, 
uniform percentage difference between successive speeds. 








736,598. CUT OUT; Willis M. Hall and Wilson K. Eldridge, Waterbury, 
Conn. App. filed Feb. 1903. Relates to the mounting of ghe terminals 
on the base block. 

736,608. BRAKE APPARATUS FOR ELECTRIC RATLWAY OR TRAM 
WAY VEHICLES; Johan G. V. Lang, London, England. App. filed Feb 
17, 1903. According to this invention the automatic retarding function of 
a regenerative motor is supplemented by mechanical or other self-acting 
power brakes and these two braking systems are so arranged that upon 
any failure of the braking function of the primary electric equipment, it 
would be automatically replaced by the mechanical braking system. 

-36,610, TROLLEY; Louis Lavagne and Louis Bertrand, Marseilles, France. 
App. filed Feb. 21, 1902. \ trolley guard intended to prevent the wheel 
from leaving the wire and arranged to tilt backward when an obstruction 
is encountered. 

36,611. PROCESS OF EXTRACTING ZINC FROM _ ITS ORES; Carl 
Gustav Patrik De Laval, Stockholm, Sweden App. filed Nov. 15, 1900. 
(See page 346.) 

736,616. INDICATOR ATTACHMENT FOR BELLS; Charles E. Monroe, 
New York, N. Y. App. filed Jan. 5, 1903. Details of an annunciato1 
which is secured to the bell hammer and changes its position whenever 
the bell rings to indicate the fact that the bell has been operated. 

36,641. TROLLEY; Thomas P. Seastrunk and James  P. Archer, Dallas, 

‘ Texas. App. filed Jan. 14, 1903. A device permitting the wheel to 
swing or tilt in passing around curves. 

| 

| 

| 
J 
26.50 Circuit Breaker. 
6 MULTIVOLTAGE SYSTEM; Clinton | Woo Chicago, fl 
\py filed June 1 1902 \ multivoltage system including torag vat 
vith the generator and means tot subjecting the armatures and fi 
cindines of various motors to the several potentials of the system. 
( METHOD OF CLEANING FILTERS; Theodore J. Zoeller, N 


thereby expel deposits from its pores and surface. 


Brooklyn, N. Y. App. filed 


layers of which a resistance 


736,677 RESISTANCE TUBE; Casper Bloom, 
March 2, 1903. A compound tube within the 


coil is embedded for protection-and insulation. 

736,703. CIRCUIT BREAKER FOR JUMP SPARK COILS; Arthur H. 
Deisher, Frankton, Ind. App. filed April 13, 1903. A vibrator in which 
the armature strikes a hammer blow on a spring carrying one of the con 


tacts and thus ensures a separation at each movement. 
736,721. TROLLEY; Edward Hall, Whitestone, N. Y. App. filed May 28, 
1903. Details of a trolley wheel guard. 
736.752. ELECTRIC RAILWAY SYSTEM; Timothy Mahoney, San Fran 
cisco, Cal. App. filed Feb. 7, 1903. A circuit closer for surface contact 
nny tl 
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736,548.—-Electric System of Transmission. 


systems consisting of a hermetically sealed casing having a pivoted bar 
therein which is swung on its axis by a magnet carried by the car to close 


and button or rail. 











and open the circuit between the feeder contact 

736,755. ELECTRIC FIRE ALARM; George B. Martin, Zanesville, Ohio. 
App. filed May 22, 1903. The heat of a conflagration melts a fuse plug 
and permits a weight to fall into a pan on one end of a balanced lever, 
which then swings and closes an alarm circuit. 

736,789. ELECTROMAGNETIC FRICTION CLUTCH; Wenzel Schuster 
and Heinrich Ast, Vienna, Austria-Hungary. App. filed July 10, 1902. 
The mechanical friction is created between two non-magnetic surfaces which 
do not permit the magnetic surfaces to come into contact with each other 
and thus “‘stick.”’ 

36,794. APPARATUS FOR CONTROLLING THE WORKING OF ELEC 
TRICALLY-DRIVEN CARS; Alexander Siemens, Muford, England. App. 
filed Feb. 10, 1902 \ rotary controlling cylinder operates or is operated 
by an electrically-controlled three-position armati mounted on the con 
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736,667.--Multivoltage System 
troller shaft;. the train circuit comprises relay switches having two definit. 
positions; circuits and resistances 1 controlled by these switches and con 





from 
resistance 


controller. The one 


performed by 


th 
automatically 


them to 
another is 


operations in passing 
the 


means of 


nected by 
stage to 


switches. 


Schenectady, 
multipl 
reversing 
and_ brake 


36,816. SYSTEM OF TRAIN CONTROL; Frank E. Case, 
N. Y. App. filed Feb. 28, 1898. One of the earlier systems of 
unit control and comprising a master controller having power, 
and brake switches, motor controllers having power reversing 


switches, and mechanism under the control of the master controller for 
regulating the action of the motor controllers. 
736,817. ELECTRIC BRAKE; Frank E. Case, Schenectady, N. Y. App. 


filed Dec. 17, 1898. In a system where the motors are used as generators 
to supply current for operating brak« auxiliary source of cur 
rent is used to increase the current supplied to the shoes as the current 
generated by the motors decreases with the decrease of momentum. 


shoes, an 


36,868 PROCESS OF DECOMPOSING WATER BY ELECTROLYSIS; 
William F. Mason McCarty, Rockyridge, Md. App. filed April 22, 1902. 
For the production of oxygen and hydrogen by the electrolysis of water, 
he adds to the water one pound of an alkali salt to each 1,000 pounds of 
water and an acid in the proportion of 1 of acid to 500 of water. 

36,884. ART OF ELECTRIC SIGNALING; Harry Shoemaker and Home1 
C. Snock, Philadelphia, Pa. App. filed April 8, 1903. A method of in 


an undulatory current to an extent to make the 


in a wireless telegraph system. 


White 


creasing the frequency of 
high-frequency energy available for usé 


36,897. TROLLEY CATCH; Morriw C. and Otho C. Duryea, Los 


Angeles, Cal. App. filed July 5, 1902. A spring-drum, pawl and ratchet 
are attached to the trolley pole and tripped by an electro magnet in the 
trolley circuit to thereby lock the cord and prevent the trolley from 
rising. F 
36,910. FIELD WINDING FOR ELECTRIC MACHINES; Emil Ziehl., 
Berlin, Germany. App. filed Jan. 12, 1903. The reaction of the armature 
on the field magnet is neutralized by winding the field with the three cit 
cuits of a three-phase system, one of which furnishes the regular field 
excitation while the other two oppose the effects of armature reaction. 


36,913. METHOD OF DISRUPTING ARCS; Frank E. ( Schenectady, 


ase, 


N. Y. App. filed Feb. 28, 1898. [The are is drawn laterally between the 
contacts and through magnetic field, and then expanded in the direction 
of movement of the contacts until it is disrupted. 

36,914. METHOD OF OPERATING ELECTRIC BRAKES; Frank E. Case 
Schenectady, N. Y. \pp. filed Dec. : 1898. Chi method is carried 
out with the yparatus described in the companion patent No. 736,817. 

36,9017 ELECTRICAL SECTIONAL FURNACI August Eimer, New York 
N.Y. Ay ed Mny 28, 1903. (See page 446.) 











